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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re United States Patent of: 
Bussemakers and Isaacs 
atentNo.: 7,008,765 Bl 
Granted: March 7, 2006 



Arty. Docket: 2218.034STR0/HCC/ELE 



For: PCA3, PCA3 Genes, and Methods of Use 

APPLICATION FOR EXTENSION OF PATENT TERM 
PURSUANT TO 35 U.S.C. § 156 

Mail Stop Patent Ext 

Commissioner for Patents 
U.S. Patent and Trademark Office 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Sir: 

Pursuant to 35 U.S.C. § 156 and 37 C.F.R. §§ 1.710-1.791, The Johns Hopkins 
University (Baltimore, MD) ("TJHU") and Stichting Katholieke Universiteit, more 
particularly the University Medical Centre Nijmegen (Nijmegen, NL) ("SKU-UMCN") 
(collectively, "Applicants") each represents that it is an owner and assignee of the entire 
interest in and to Letters Patent of the United States No. 7,008,765 Bl ("the 765 patent"; 
Exhibit 1), granted to Marion J.G. Bussemakers and William B. Isaacs, on March 7, 
2006, for "PCA3, PCA3 Genes, and Methods of Use" by virtue of an assignment from 
inventor Bussemakers to University Hospital Nijmegen, recorded June 13, 2000, at Reel 
010902, Frame 0386 (Exhibit 4), and change of name to University Medical Centre 
Nijmegen, recorded August 23, 2004 at Reel 015020, Frame 0591 (Exhibit 5), and 
corrective assignment to correct the spelling of the city in the receiving party section, 
recorded August 31, 2004, at Reel 015060, Frame 0902 (Exhibit 6), and corrective 
assignment to correct the name of the assignee to Stichting Katholieke Universiteit, more 
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particularly the University Medical Centre Nijmegen, recorded January 6, 2006, at Reel 
017365, Frame 0965 (Exhibit 7), and by virtue of an assignment from inventor Isaacs to 
The Johns Hopkins University recorded December 23, 2004, at Reel 016106, Frame 
0901 (Exhibit 8). 

The 765 patent issued out of United States Patent Application No. 09/402,713, 
which is a national phase application of International Application No. PCT/CA98/00346, 
having an international filing date of April 9, 1998, which claims priority to United 
States Provisional Patent Application No. 60/041,836, filed April 10, 1997. 

The approved product that is relevant to this application is PROGENSA® PCA3 
Assay, referred to herein as "PROGENSA" or "Approved Product." 

The Marketing Applicant for PROGENSA is Gen-Probe Incorporated. A letter 
on behalf of the Marketing Applicant authorizing the patent owners to rely upon the 
activities of the Marketing Applicant is attached hereto as Exhibit 9. 

The following information is submitted by Gen-Probe Incorporated, through its 

duly authorized attorneys, Sterne, Kessler, Goldstein & Fox PLLC, on behalf of the 

Applicants (see Exhibits 10 and 11), in accordance with 35 U.S.C. § 156(d) and the 

rules for extension of patent term issued by the USPTO at 37 C.F.R. Subpart F, §§ 1.710- 

1 .791 and follows the numerical format set forth in 37 § C.F.R. 1 .740. 

1. A complete identification of the approved product as by appropriate 
chemical and generic name, physical structure or characteristics; 

The Approved Product is a diagnostic assay for determining the need for repeat 

biopsies in cases of suspected prostate cancer. The Approved Product is indicated for: 

The PROGENSA PCA3 Assay is an in vitro nucleic acid 
amplification test. The assay measures the concentration of prostate 
cancer gene 3 (PCA3) and prostate-specific antigen (PSA) RNA 

U.S. Patent No. 7,008,765 Bl 
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molecules and calculates the ratio of PCA3 RNA molecules to PSA RNA 
molecules (PCA3 Score) in post-digital rectal exam (DRE) first catch 
male urine specimens. The PROGENSA PCA3 Assay is indicated for use 
in conjunction with other patient information to aid in the decision for 
repeat biopsy in men 50 years of age or older who have had one or more 
previous negative prostate biopsies and for whom a repeat biopsy would 
be recommended by a urologist based on current standard of care, before 
consideration of PROGENSA PCA3 Assay results. 

A PCA3 Score <25 is associated with a decreased likelihood of a 
positive biopsy. Prostatic biopsy is required for diagnosis of cancer. 

See current draft of label (Exhibit 12), p. 2; and FDA approval letter (Exhibit 14), p. 1. 

PC A3 is a prostate-specific RNA that is highly over-expressed (60-100 fold) in 
prostate cancer cells over normal cells. This is in contrast to prostate-specific antigen 
(PSA), which is expressed at similar levels in cancerous and benign prostate cells. 
Therefore, elevated expression of PCA3 is much more specific for cancer than elevated 
serum PS A, and use of the Approved Product helps avoid the need to biopsy men with 
elevated serum PSA who do not have prostate cancer. See current draft of label 
(Exhibit 12), p. 3; and Physician Brochure (Exhibit 13), p. 2, col. 1. 

The Approved Product is a highly specific urine-based assay. The assay 
quantitates PCA3 expression using a combination of target capture, Transcription 
Mediated Amplification ("TMA"), and Hybridization Protection Assay ("HPA"). To 
quantitate PCA3 expression, a laboratory isolates PCA3 target RNA molecules from 
prostate cells in urine specimens using capture oligonucleotides that are complementary 
to sequence-specific regions of the target RNA. The laboratory hybridizes the capture 
oligonucleotides to the target RNA and captures the hybridized target RNA onto 
magnetic particles that are then separated from the urine specimen in a magnetic field. 
The captured target RNA is washed and amplified using TMA. The TMA reaction is 

U.S. Patent No. 7,008,765 Bl 
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performed using reverse transcriptase ("RT ,! ) and T7 RNA polymerase and a set of 
primers specific for PC A3. RT produces a DNA copy of the target PCA3 RNA that 
contains an added T7 promoter. T7 RNA polymerase produces multiple copies of PC A3 
RNA amplicon from the DNA copy. The amplicon is detected using HPA and a labeled, 
single-stranded PCA3 nucleic acid probe that is complementary to the PCA3 amplicon 
and that hybridizes specifically to it. During HPA, the labeled PCA3 probe is hybridized 
to the PCA3 amplicon, a selection reagent inactivates the label on any unhybridized 
probe, and the label on the hybridized probe is measured. See current draft of label 
(Exhibit 12), p. 4; and Physician Brochure (Exhibit 13), p. 2, cols. 1-2. 

The laboratory carries out a similar set of reactions in a separate tube to measure 
PSA RNA in prostate cells in the urine specimen using a set of oligonucleotides specific 
for PSA. The PCA3 Score is determined based on the ratio of PC A3 RNA to PSA RNA 
multiplied by 1000. As quoted above, "[a] PC A3 Score <25 is associated with a 
decreased likelihood of a positive biopsy." Current draft of label (Exhibit 12), p. 2; and 
Physician Brochure (Exhibit 13), p. 2, para, bridging cols. 1-2. 

The Approved Product comprises several isolated nucleic acid molecules 
(referred to above as oligonucleotides, primers, and probes). The sequence information 
regarding these molecules is proprietary information of the Marketing Applicant. 
However, Applicants supply non-proprietary information below regarding these 
molecules to fulfill the requirements of 35 U.S.C. § 156. 

The Approved Product contains at least one each of the following. 

1. An isolated nucleic acid molecule comprising a 10-50 nucleotide probe or 
primer that hybridizes at 68°C in 5xSSC, 5x Denhardt's solution, 1% SDS, and 
100 |ig/ml salmon sperm DNA to at least one of SEQ ID NOs:l, 3, 4, or 6 of the 
765 patent but that does not hybridize to nucleotides 511-985 of SEQ ID NO:l, 

U.S. Patent No. 7,008,765 Bl 
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nucleotides 346-820 of SEQ ID NO:3, nucleotides 346-820 of SEQ ID NO:4, or 
nucleotides 533-1007 of SEQ ID NO:6, and that selectively hybridizes to 
polynucleotides over-expressed in prostate cancer tissue as compared to normal 
human tissues selected from the group consisting of: artery, brain, breast, 
duodenum, heart, liver, ovary, placenta, seminal vesicles, skeletal muscle, skin, 
spinal cord, spleen and testis. 

2. An isolated nucleic acid molecule that consists of 10-50 nucleotides and that 
specifically hybridizes to PCA3 RNA or DNA, and that is, or is complementary 
to, a nucleotide sequence consisting of at least 10 consecutive nucleotides from 
PCA3 exon 1 (1-98 of SEQ ID NO:l or 1-120 of SEQ ID NO:6), 2 (99-263 of 
SEQ ID NO:l or 121-285 of SEQ ID NO:6), 3 (264-446 of SEQ ID NO:l or 286- 
468 of SEQ ID NO:6), 4a (447-985 of SEQ ID NO:l or 469-1007 of SEQ ID 
NO:6), 4b (986-2037 of SEQ ID NO:l or 1008-2066 of SEQ ID NO:6), 4c 
(2067-2622 of SEQ ID NO:6), or 4d (2623-3582 of SEQ ID NO:6), and that does 
not specifically hybridize to nucleotides 511-985 of SEQ ID NO:l or nucleotides 
533-1007 ofSEQIDNO:6. 

2. A complete identification of the Federal statute including the applicable 
provision of law under which the regulatory review occurred; 

The Approved Product is a medical device and the submission was approved 
under Section 515 of the Federal Food, Drug and Cosmetic Act ("FFDCA"), 21 U.S.C. 
§ 360e. 

3. An identification of the date on which the product received permission for 
commercial marketing or use under the provision of law under which the 
applicable regulatory review period occurred; 

The Approved Product received permission for commercial marketing or use 
under Section 515 of the FFDCA, 21 U.S.C. § 360e, on February 13, 2012. A copy of 
the FDA approval letter is attached as Exhibit 14. 

4. In the case of a drug product, an identification of each active ingredient in 
the product and as to each active ingredient, a statement that it has not been 
previously approved for commercial marketing or use under the Federal 
Food, Drug, and Cosmetic Act, the Public Health Service Act, or the Virus- 
Serum-Toxin Act, or a statement of when the active ingredient was approved 
for commercial marketing or use (either alone or in combination with other 
active ingredients), the use for which it was approved, and the provision of 
law under which it was approved. 

The Approved Product is not a drug product; thus, this section is not applicable. 

U.S. Patent No. 7,008,765 Bl 
Atty. Dkt. No. 2218.034STR0 



-6- 



5. A statement that the application is being submitted within the sixty day 
period permitted for submission pursuant to §1 .720(f) and an identification 
of the date of the last day on which the application could be submitted; 

PROGENSA was approved on February 13, 2012, and the last day within the 
sixty day period permitted for submission of an application for patent term extension is 
April 12, 2012, which is subsequent to the date on which this application has been 
submitted. 

6. A complete identification of the patent for which an extension is being 
sought by the name of the inventor, the patent number, the date of issue, and 
the date of expiration; 

Inventors: Marion J.G. Bussemakers and William B. Isaacs 



7. A copy of the patent for which an extension is being sought, including the 
entire specification (including claims) and drawings; 

A full copy of U.S. Patent No. 7,008,765, for which extension is being sought, is 
attached as Exhibit 1. 

8. A copy of any disclaimer, certificate of correction, receipt of maintenance fee 
payment, or reexamination certificate issued in the patent; 

A copy of a Certificate of Correction dated March 25, 2008, is attached as 
Exhibit 2. A statement showing maintenance fee payment for fee year 4 is attached as 
Exhibit 3. Maintenance fee payments for fee years 8 and 12 are not yet due. 



Patent number: 



7,008,765 Bl 



Date of issue: 



March 7, 2006 



Date of expiration: 



April 9, 2018 
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9. A statement that the patent claims the approved product, or a method of 
using or manufacturing the approved product, and a showing which lists 
each applicable patent claim and demonstrates the manner in which at least 
one such patent claim reads on the approved product, or a method of using 
or manufacturing the approved product: 

Claims 1, 6, 8, 25, 27, 29, 31, 37 and 39 of the '765 patent read on the Approved 
Product, as detailed below for claim 6. Claims 7 and 30 read on the approved method of 
using the Approved Product, as detailed below for claim 7. 

Claim 6 recites: An isolated nucleic acid molecule consisting of 10 to 50 
nucleotides which specifically hybridizes to PCA3 RNA or DNA, wherein said nucleic 
acid molecule is, or is complementary to, a nucleotide sequence consisting of at least 10 
consecutive nucleotides from PCA3 exon 1 (1-98 of SEQ ID NO:l or 1-120 of SEQ ID 
NO:6), 2 (99-263 of SEQ ID NO:l or 121-285 of SEQ ID NO:6), 3 (264-446 of SEQ ID 
NO:l or 286-468 of SEQ ID NO:6), 4a (447-985 of SEQ ID NO:l or 469-1007 of SEQ 
ED NO:6), 4b (986-2037 of SEQ ID NO:l or 1008-2066 of SEQ ID NO:6), 4c (2067- 
2622 of SEQ ID NO:6), or 4d (2623-3582 of SEQ ID NO:6), and wherein said nucleic 
acid molecule does not specifically hybridize to nucleotides 51 1-985 of SEQ ID NO:l or 
nucleotides 533-1007 of SEQ ID NO:6. 

The Approved Product contains an isolated nucleic acid molecule consisting of 
10 to 50 nucleotides which specifically hybridizes to PCA3 RNA or DNA, wherein said 
nucleic acid molecule is, or is complementary to, a nucleotide sequence consisting of at 
least 10 consecutive nucleotides from PCA3 exon 1 (1-98 of SEQ ID NO:l or 1-120 of 
SEQ ID NO:6), 2 (99-263 of SEQ ID NO:l or 121-285 of SEQ ID NO:6), 3 (264-446 of 
SEQ ID NO:l or 286-468 of SEQ ID NO:6), 4a (447-985 of SEQ ID NO:l or 469-1007 
of SEQ ID NO:6), 4b (986-2037 of SEQ ID NO:l or 1008-2066 of SEQ ID NO:6), 4c 

U.S. Patent No. 7,008,765 Bl 
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(2067-2622 of SEQ ID NO:6), or 4d (2623-3582 of SEQ ID NO:6), and wherein said 
nucleic acid molecule does not specifically hybridize to nucleotides 511-985 of SEQ ID 
NO:l or nucleotides 533-1007 of SEQ ID NO:6. 

Claim 7 depends from claim 6 and recites: A method of detecting PCA3 nucleic 
acid in a sample comprising: a) contacting said sample with the nucleic acid molecule 
according to claim 6 under conditions such that hybridization occurs; and b) detecting 
the presence of said molecule bound to PCA3 nucleic acid. 

The Approved Product captures PCA3 target RNA molecules in urine specimens 
by hybridizing capture oligonucleotides to the target RNA. The capture oligonucleotides 
are complementary to sequence specific regions of the target RNA. The hybridized 
target RNA is captured onto magnetic particles that are then separated from the urine 
specimen in a magnetic field. The captured target RNA is washed and amplified using 
TMA. The TMA reaction is performed using RT and T7 RNA polymerase and a set of 
primers specific for PC A3. RT produces a DNA copy of the target PC A3 RNA that 
contains an added T7 promoter. T7 RNA polymerase produces multiple copies of PC A3 
RNA amplicon from the DNA copy. The amplicon is detected using HPA and a labeled, 
single-stranded PCA3 nucleic acid probe that is complementary to the PCA3 amplicon 
and that hybridizes specifically to it. During HPA, the labeled PCA3 probe is hybridized 
to the PCA3 amplicon, a selection reagent inactivates the label on unhybridized probe, 
and the label on the hybridized probe is measured. Thus, in using the Approved Product 
according to the approved use, a laboratory: a) contacts a sample with the nucleic acid 
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molecule according to claim 6 under conditions such that hybridization occurs; and b) 
indirectly detects the presence of the nucleic acid molecule bound to PCA3 nucleic acid. 
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10. A statement beginning on a new page of the relevant dates and information 
pursuant to 35 U.S.C. 156(g) in order to enable the Secretary of Health and 
Human Services or the Secretary of Agriculture, as appropriate, to 
determine the applicable regulatory review period as follows: 

(a) For a patent claiming a medical device: 

(i) The effective date of the investigational device exception (IDE) 
and the IDE number, if applicable, or the date on which the 
applicant began first clinical investigation involving the device, if 
no IDE was submitted, and any available substantiation of that 
date; 

An IDE was not required for the Approved Product. The Institutional Review 
Board ("IRB") approved the protocol for clinical evaluation of the Approved Product on 
July 24, 2009. A copy of the IRB protocol approval letter is attached as Exhibit 15. 
Thus, the "regulatory review period" under 35 U.S.C. § 156(g)(3) began on July 24, 
2009, the date of IRB approval. See 21 C.F.R. § 60.22(c). 

(ii) The date on which the application for product approval or notice 
of completion of a product development protocol under Section 
515 of the Federal Food, Drug and Cosmetic Act was initially 
submitted and the number of the application; and 

The Application for Premarket Approval ("PMA") for the Approved Product was 
initially submitted to the FDA by Gen-Probe on August 10, 2010 and given PMA 
number P100033. See FDA letter dated September 8, 2010 (Exhibit 16). This letter 
establishes August 10, 2010, as the initial submission date of the PMA for the Approved 
Product for purposes of 35 U.S.C. § 156(g)(3). 

(iii) The date on which the application was approved or the protocol 
declared to be completed; 



U.S. Patent No. 7,008,765 Bl 
Atty. Dkt. No. 2218.034STR0 



- 11 - 



The PMA for the Approved Product was approved by the FDA on February 13, 
2012. See FDA letter dated February 13, 2012 (Exhibit 14). This establishes the end of 
the "regulatory review period" under 35 U.S.C. 156(g)(3) as February 13, 2012. 
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11. A brief description beginning on a new page of the significant activities 
undertaken by the marketing applicant during the applicable regulatory 
review period with respect to the approved product and the significant dates 
applicable to such activities; 

A listing of the significant activities undertaken by the Marketing Applicant, and 
their respective dates, with respect to the Approved Product during the applicable 
regulatory review period is attached as Exhibits 17 and 18, the disclosure of which is 
incorporated herein in its entirety. 



U.S. Patent No. 7,008,765 Bl 
Atty. Dkt. No. 2218.034STR0 



- 13- 



12. A statement beginning on a new page that in the opinion of the applicant the 
patent is eligible for the extension and a statement as to the length of 
extension claimed, including how the length of extension was determined; 

Statement That the Patent Is Eligible For Extension 

In the opinion of the Applicants, the 765 patent is eligible for extension under 
35 U.S.C. § 156(a) because it satisfies all of the requirements for such extension as 
follows: 

(1) 35 U.S.C. 156(a) 

The 765 patent claims the Approved Product and its use as detailed in 
Section (9) above. 

(2) 35 U.S.C. 156 (a)(1) 

The 765 patent was granted on March 7, 2006 on an earliest filed 
international application filed on April 9, 1998. As such, the 765 patent 
expires on April 9, 2018, which is 20 years from the earliest non- 
provisional United States filing date. This application has therefore been 
submitted before the expiration of the term of the 765 patent. 

(3) 35 U.S.C. 156(a)(2) 

The term of the 765 patent has never been extended. 

(4) 35 U.S.C. 156(a)(3) 

This application is being submitted by Gen-Probe, as agent for the 
Applicants (see Exhibits 10-11), the owners of record of the 765 patent 
through assignments from the inventors as detailed on pages 1-2 above 
and in Exhibits 4-8, in accordance with the requirements of 35 U.S.C. 
§ 156(d) and rules of the U.S. Patent and Trademark Office. 

(5) 35 U.S.C. 156(a)(4) 

As evidenced by the February 13, 2012 approval letter from the FDA 
(Exhibit 14), the Approved Product was subject to a regulatory review 
period under Section 515 of the FFDCA before its commercial marketing 
or use. 
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(6) 35 U.S.C. 156(a)(5)(A) 

The permission for commercial marketing of the Approved Product after 
this regulatory review period is the first permitted commercial marketing 
of the Approved Product, under provision of the FFDCA (21 U.S.C. 
§ 360e) under which the regulatory review period occurred, as confirmed 
by the absence of any approved PMA for the Approved Product prior to 
February 13,2012. 

(7) 35 U.S.C. 156(c)(4) 

No other patent has been extended for the same regulatory review period 
for the Approved Product. 

Statement Regarding Length of Extension Claimed 

The term of the 765 patent should be extended 745 days from April 9, 2018 to 

April 23, 2020. In accordance with the implementing regulations of 37 C.F.R. 1.777 

with respect to patent term extensions for a medical device, the term extension of the 

765 patent based on the regulatory review of PROGENSA was determined as follows: 

Section 1.777 Calculation of patent term extension for a medical 
device. 

(a) If a determination is made pursuant to § 1.750 that a patent for a 
medical device is eligible for extension, the term shall be extended by 
the time as calculated in days in the manner indicated by this section. 
The patent term extension will run from the original expiration date 
of the patent or earlier date as set by terminal disclaimer (§1.321). 

The original expiration date of the 765 patent is April 9, 2018. 

(b) The term of the patent for a medical device will be extended by 
the length of the regulatory review period for the product as 
determined by the Secretary of Health and Human Services, reduced 
as appropriate pursuant to paragraphs (d)(1) through (d)(6) of this 
section. 

(c) The length of the regulatory review period for a medical device 
will be determined by the Secretary of Health and Human Services. 
Under 35 U.S.C. 156(g)(3)(B), it is the sum of — 
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(1) The number of days in the period beginning on the date a clinical 
investigation on humans involving the device was begun and ending 
on the date an application was initially submitted with respect to the 
device under section 515 of the Federal Food, Drug, and Cosmetic 
Act; and 

(2) The number of days in the period beginning on the date the 
application was initially submitted with respect to the device under 
section 515 of the Federal Food, Drug, and Cosmetic Act, and ending 
on the date such application was approved under such Act or the 
period beginning on the date a notice of completion of a product 
development protocol was initially submitted under section 515(f)(5) 
of the Act and ending on the date the protocol was declared 
completed under section 515(f)(6) of the Act. 

The number of days in the testing period of paragraph (c)(1) extends from the 
IRB approval date on July 24, 2009, to the filing date of PMA PI 00033 on August 10, 
2010, being 383 days. 

The number of days in the PMA approval period of paragraph (c)(2) extends 
from the filing of PMA P100033 on August 10, 2010, to the date of approval of PMA 
P100033 on February 13, 2012, being 553 days. 

The regulatory review period is the sum of the periods of paragraphs (c)(1) and 

(c)(2), being 936 days. 

(d) The term of the patent as extended for a medical device will be 
determined by — 

(1) Subtracting from the number of days determined by the Secretary 
of Health and Human Services to be in the regulatory review period 
pursuant to paragraph (c) of this section: 

(i) The number of days in the periods of paragraphs (c)(1) and (c)(2) 
of this section which were on and before the date on which the patent 
issued; 

(ii) The number of days in the periods of paragraphs (c)(1) and (c)(2) 
of this section during which it is determined under 35 U.S.C. 
156(d)(2)(B) by the Secretary of Health and Human Services that 
applicant did not act with due diligence; 
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(iii) One-half the number of days remaining in the period defined by 
paragraph (c)(1) of this section after that period is reduced in 
accordance with paragraphs (d)(1) (i) and (ii) of this section; half 
days will be ignored for purposes of subtraction; 

With respect to paragraph (d)(l)(i), the number of days in the periods of 
paragraphs (c)(1) and (c)(2) on and before March 7, 2006, the day on which the 765 
patent issued, is 0 (zero) days. 

With respect to paragraph (d)(l)(ii), there has been no such determination by the 
Secretary, and thus the number of days under (d)(l)(ii) is 0 (zero) days. 

With respect to paragraph (d)(l)(iii), one-half the number of days remaining in the 
period defined by paragraph (c)(1) - 383 days - after that period is reduced in 
accordance with paragraphs (d)(l)(i) - 0 (zero) days - and (d)(l)(ii) - 0 (zero) days - is 
191 days, ignoring the half day. 

Subtracting from the regulatory review period of 936 days as determined above 
pursuant to section 1.777(c) the number of days determined above with respect to 
sections 1.777(d)(l)(i), (ii) and (iii), the term of patent extension for the 765 patent is 
936 days minus 0 (zero) days minus 0 (zero) days minus 191 days for a total of 
745 days. 

(2) By adding the number of days determined in paragraph (d)(1) of 
this section to the original term of the patent as shortened by any 
terminal disclaimer; 

The original expiration date of the 765 patent is April 9, 2018. Adding the 
745 days determined in sections 1.777(d)(1) to the original term of the patent results in 
an extended term to April 23, 2020. 

(3) By adding 14 years to the date of approval of the application 
under section 515 of the Federal Food, Drug, and Cosmetic Act or the 
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date a product development protocol was declared completed under 
section 515(f)(6) of the Act; 

Adding 14 years to the February 13, 2012, date of approval of the PMA results in 
the date February 13, 2026. 

(4) By comparing the dates for the ends of the periods obtained 
pursuant to paragraphs (d)(2) and (d)(3) of this section with each 
other and selecting the earlier date; 

The earlier date of April 23, 2020, and February 13, 2026, is April 23, 2020. 

(5) If the original patent was issued after September 24, 1984, 

(i) By adding 5 years to the original expiration date of the patent or 
earlier date set by terminal disclaimer; and 

(ii) By comparing the dates obtained pursuant to paragraphs (d)(4) 
and (d)(5)(i) of this section with each other and selecting the earlier 
date; 

Adding 5 years to the original expiration date of the patent of April 9, 2018, gives 
a date of April 9, 2023. The earlier date of April 23, 2020, and April 9, 2023, is 
April 23, 2020. 

Thus, as calculated above, the term of the 765 patent is eligible for a 745 day 
extension to April 23, 2020. 

13. A statement that applicant acknowledges a duty to disclose to the Director of 
the United States Patent and Trademark Office and the Secretary of Health 
and Human Services or the Secretary of Agriculture any information which 
is material to the determination of entitlement to the extension sought (see 
§1.765); 

Applicants acknowledge a duty to disclose to the Director of the United States 
Patent and Trademark Office and the Secretary of Health and Human Services or the 
Secretary of Agriculture any information which is material to the determination of 
entitlement to the extension sought. 
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14, The prescribed fee for receiving and acting upon the application for 
extension (see §1.20(j)); and 

The Patent and Trademark Office is authorized to charge the filing fee of 
$1,120.00 and any additional fees which may be required by this or any other related 
paper, or to credit any overpayment to Deposit Account No. 1 9-0036. 

15, The name, address, and telephone number of the person to whom inquiries 
and correspondence relating to the application for patent term extension are 
to be directed. 



Eldora L. Ellison, Reg. No. 39,967 
Helene C. Carlson, Reg. No, 47,473 
Sterne, Kessler, Goldstein & Fox, PLLC 
1 1 00 New York Avenue, N W 
Washington, DC 20005 
Tel (202) 371-2600 Fax (202) 371-2540 




BY: R. William Bowen. Jr. 

TITLE: Sr. Vice President and General Counsel 
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ABSTRACT 



The present invention relates, in general, to a prostate- 
specific antigen, PCA3. In particular, the present invention 
relates to nucleic acid molecules coding for the PCA3 
protein; purified PCA3 proteins and polypeptides; recombi- 
nant nucleic acid molecules; cells containing the recombi- 
nant nucleic acid molecules; antibodies having binding 
affinity specifically to PCA3 proteins and polypeptides; 
hybridomas containing the antibodies; nucleic acid probes 
for the detection of nucleic acids encoding PCA3 proteins; 
a method of detecting nucleic acids encoding PCA3 proteins 
or polypeptides in a sample; kits containing nucleic acid 
probes or antibodies; bioassays using the nucleic acid 
sequence, protein or antibodies of this invention to diagnose, 
assess, or prognose a mammal afflicted with prostate cancer, 
therapeutic uses; and methods of preventing prostate cancer 
in an animal. 
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PC A3, PC A3 GENES, AND METHODS OF 
USE 

This application claims priority to International Applica- 
tion Number PCT/CA98/00346, filed Apr. 9, 1998, and to 
U.S. Provisional Application No. 60/041,836, filed Apr. 10, 
1997. All documents above are herein incorporated by 
reference in their entirety. 

STATEMENT REGARDING 
FEDERALLY-SPONSORED RESEARCH AND 
DEVELOPMENT 

Statement under MPEP 310. The U.S. government has a 
paid-up license in this invention and the right in limited 
circumstances to require the patent owner to license others 
on reasonable terms as provided for by the terms of Grant 
No. CA 58236 awarded by the U.S. Department of Health 
and Human Services National Institutes of Health. 

Part of the work performed during development of this 
invention utilized U.S. Government funds. The U.S. Gov- 
ernment has certain rights in this invention. 

FIELD OF THE INVENTION 

The present invention relates, in general, to a prostate 
cancer antigen, PCA3. In particular, the present invention 
relates to nucleic acid molecules coding for the PCA3 
protein; purified PCA3 proteins and polypeptides; recombi- 
nant nucleic acid molecules; cells containing the recombi- 
nant nucleic acid molecules; antibodies having binding 
affinity specifically to PCA3 proteins and polypeptides; 
hybridomas containing the antibodies; nucleic acid probes 
for the detection of nucleic acids encoding PCA3 proteins; 
a method of detecting nucleic acids encoding PCA3 proteins 
or polypeptides in a sample; kits containing nucleic acid 
probes or antibodies; bioassays using the nucleic add 
sequence, protein or antibodies of this invention to diagnose, 
assess, or prognose a mammal afflicted with prostate cancer; 
therapeutic uses; and methods of preventing prostate cancer 
in an animal 

BACKGROUND OF THE INVENTION 

Prostate cancer is the most commonly diagnosed malig- 
nancy and the second leading cause of cancer-related deaths 
in the western male population. When this carcinoma has 
locally or distantly spread, no curative therapy can be 
offered. Therefore, efforts to control the disease (i.e., to 
decrease prostate cancer mortality) have focused on increas- 
ing detection of the cancer while it is still locally confined 
and potentially curable. Studies aimed at the early detection 
of prostate cancer have demonstrated an appreciable 
increase in the detection of organ-confined potentially cur- 
able prostate cancers. However, it has not yet been demon- 
strated that the increased detection rate will decrease the 
prostate cancer-specific mortality rates. On the other hand, 
there is also no evidence that early diagnosis will decrease 
the mortality rates. Both in the United States and in Europe, 
discussions on the efficacy and acceptability of screening 
programs, the issue of overdiagnosis and overtreatment and 
the chances that early treatment will lead to reduced prostate 
cancer morbidity and mortality, are still ongoing and make 
early detection of prostate cancer a controversial issue 
(Schroder, Urology 46: 6270 (1995)). 

Measurements of serum concentrations of prostatic 
marker enzymes have recognized value in the clinical detec- 
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tion, diagnosis and management of prostate cancer. The two 
most widely used prostatic marker enzymes are prostatic 
acid phosphatase (PAP) and prostate -specific antigen (PSA). 
Normally, both enzymes are secreted from the prostatic 

5 epithelial cells into the seminal fluid, but in patients with 
prostatic disease they leak into the circulation, where they 
can be detected by means of immunological assays (Arm- 
bruster, Clin. Che. 39: 181-95 (1993)). 

Prostatic acid phosphatase, one of the earliest serum 

10 markers for prostate, has an as yet undetermined function 
and is one of the most predominant protein components in 
human prostatic secretions. The use of PAP as a marker for 
prostatic tumors is complicated by the reported structural 
similarities between the prostate -specific acid phosphatase 

15 and the lysosomal acid phosphatase occurring in all tissues. 
Furthermore, there is a tendency towards lower PAP mRNA 
and protein levels in prostate cancer in comparison with 
benign prostatic hyperplasia (BPH). In recent years, PAP 
measurements were superseded by serum PSA measure- 

20 ments in the clinical management of prostate cancer. 

Prostate -specific antigen was identified by several groups 
in the 1970*5 as a prostate-specific protein from the seminal 
fluid. In 1979, it was purified as an antigen from prostate 

25 cancer tissue. Further research showed that PSA is produced 
exclusively by the columnar epithelial cells of the prostate 
and periuretural glands. Normal prostate epithelium and 
benign hyperplastic tissue actually produce more PSA 
mRNA and protein than does prostate cancer tissue. Fur- 

30 thermore, it was shown that loss of differentiation of pros- 
tatic carcinomas is associated with a decrease in the level of 
intraprostatic PSA. 

Abnormalities in prostate architecture occurring as a 
result of prostatic disease lead to an increased leakage of 

35 PSA (and PAP) into the serum and make serum PSA 
measurements a marker for prostate cancer. Despite the fact 
that early studies have indicated that diagnostic PSA testing 
would be hampered by the fact that it lacked specificity in 
differentiating between BPH and prostate cancer, PSA test- 

40 ing was introduced in 1986 and revolutionized the manage- 
ment of patients with prostate cancer. Increased knowledge 
on the organ specificity of PSA and the relationship of 
elevated serum PSA levels to prostate disease as well as 
improvement of biopsy techniques and histological evahia- 

45 tion, led to a appreciation of the clinical value of PSA 
testing, a utility not yet achieved by any other (prostate) 
tumor marker. Cloning of the gene that encodes PSA 
revealed that it is a member of the human kallikrein gene 
family and resulted in the development of new approaches 

50 to the use of PSA as a marker: the very sensitive reverse 
transcriptaske polymerase chain reaction (RT-PCR) method 
is used to detect extremely small numbers of malignant 
prostate cells in blood samples from prostate cancer patients 
and might provide a sensitive tool to identify patients with 

55 micrometastatic disease (Moreno et al., Cancer Res. 52: 
6110-12 (1992); and Katz et aL, Urology 43: 765-75 
(1994)). 

Prostate-specific membrane antigen (PSM) was originally 
identified using an antibody developed by immunizing mice 

60 with the membrane fraction of LNCaP human prostatic 
adenocarcinoma cells. Like PAP and PSA, PSM can be 
detected in normal prostate, BPH and prostate cancer and is 
absent from most other tissues. Also for PSM, RT-PCR 
studies have been developed to detect circulating prostate 

65 cancer cells, however, further investigations are required to 
establish the usefulness of PSM as marker for prostatic 
cancer. 
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In summary, PSA is currently recognized as the premier body, and a second container means containing a conjugate 

marker for prostatic cancer, being useful for screening comprising a binding partner of the monoclonal antibody 
selected populations of patients with symptoms indicative of and a label 

prostate cancer and for monitoring patients after therapy, The invention also provides a hybridoma which produces 

especially after surgical prostatectomy (measurable levels of 5 the above-described monoclonal antibody. 

PSA indicate residual disease or metastasis and increasing The invention further provides diagnostic methods for 

PSA concentrations indicate recurrent disease). The signifi- human disease, in particular, prostate cancer. Preferably, a 

cant weaknesses of PSA as a tumor marker are that (1) PSA method of diagnosing the presence or predisposition to 

is not able to always distinguish prostate cancer from BPH; develop prostate cancer in a patient is provided herein, 

and (2) that its expression decreases with loss of differen- 10 The invention also provides methods for therapeutic uses 

tiation of carcinomas. involving all or part of (1) a nucleic acid sequence encoding 

In view of the fact that advanced prostate cancer remains PCA3, (2) antisense PCA3 nucleic acid molecules, (2) 

a life threatening disease reaching a very significant propor- PCA3 protein, or (4) PCA3 antibodies, 

tion of the male population, there remains a need for the Further objects and advantages of the present invention 

development of new treatment and diagnostic modalities for 15 will be clear from the description that follows, 

(late stage) prostate cancer. Definitions 

The present invention seeks to meet these and other needs. ,„ the descriplion that follows> a number of terms ^ in 

The present description refers to a number of documents, recombinant DNA (rDNA) technology are extensively uti- 

the content of which is herein incorporated by reference. Hzed j n order t0 prov ide a clear and consistent understand- 
ing of the specification and claims, including the scope to be 

SUMMARY OF THE INVENTION given such termS) the following definitions are provided. 

Isolated Nucleic Acid Molecule. An "isolated nucleic acid 

The invention provides, in general, isolated nucleic acid molecule", as is generally understood and used herein, refers 

molecules coding for PCA3 or fragments thereof. to a polymer of nucleotides, and includes but should not be 

The invention further provides purified polypeptides limited to DNA and RNA. The "isolated" nucleic acid 

encoding PCA3 or an epitope binding portion thereof. molecule is purified from its natural in vivo state. 

The invention also provides nucleic acids for the specific Recombinant DNA. Any DNA molecule formed by join- 
detection of the presence of nucleic acids encoding PCA3 ing DNA segments from different sources and produced 
proteins or polypeptides in a sample. 3Q using recombinant DNA technology (aka. molecular genetic 

The invention further provides a method of detecting engineering), 

nucleic acid encoding PCA3 in a sample. DNA Segment. A DNA segment, as is generally under- 

The invention also provides a kit for detecting the pres- stood and used herein, refers to a molecule comprising a 

ence of nucleic acid encoding PCA3 in a sample. linear stretch of nucleotides wherein the nucleotides are 

The invention further provides a recombinant nucleic acid 35 present in a sequence that can encode, through the genetic 

molecule comprising, 5' to 3', a promoter effective to initiate code, a molecule comprising a linear sequence of amino acid 

transcription in a host cell and the above-described isolated residues that is referred to as a protein, a protein fragment or 

nucleic acid molecule. a polypeptide. 

The invention also provides a recombinant nucleic acid Gene - A DNA sequence related to a single polypeptide 

molecule comprising a vector and the above-described iso- 40 cham or protein, and as used herein includes the 5' and 3 f 

lated nucleic acid molecule. untranslated ends. The polypeptide can be encoded by a 

The invention further provides an antisense PCA3 nucleic nll-length sequence or any portion of the coding sequence, 

acid molecule. so ^ 0D S as ^ factional activity of the protein is retained. 

The invention also provides a cell that contains the Complementary DNA (cDNA). Recombinant nucleic acid 

above-described recombinant nucleic acid molecule. 45 molecules synthesized by reverse transcription of messenger 

u . , fi A u . RNA ("mRNA"). 

ine invention further provides a non-human organism _ x , _ ' _ 

that contains the above-described recombinant nucleic acid G ™' A ™ A f? Uence ,bat 15 lra ? scribed 

molecule mRNA that is then translated into a sequence of amino acids 

. . , -t . . . ,. ,. characteristic of a specific polypeptide. 

The invention also provides an antibody having binding „ ^ , , f 

™ **< n , ( / DrA1 rt rt ' , . .- 50 Restriction Endonuclease. A restriction endonuclease 

ainnity specifically to PCA3 or an epitope-beanng portion 71 . - * . . ■ . 

thereof (also restriction enzyme) is an enzyme that has the capacity 

t, "- t t , • i .I c _i * • to recognize a specific base sequence (usuallv 4, 5, or 6 base 

The invention further provides a method of detectine • , ,.v . ? , v , . - . 

PCA3 i a sam le ^ 10 len S tn ) in a ^NA molecule, and to cleave the DNA 

in a samp e. molecule at every place where this sequence appears. For 

The invention also provides a method of measuring the _ 5 example, EcoRI recognizes the double-stranded palindromic 

amount of PCA3 in a sample. base 5M3AAITC-3y3^CTTAAG-5\ 

The invention in addition provides immunogenic reagents Restriction Fragment. The DNA molecules produced bv 

to induce protection against PCA3-expressing prostate can- digestion with a restriction endonuclease are referred to as 

cer cells. Preferably, such immunogenic reagents are restriction fragments. Any given genome can be digested bv 

polypeptides encoding PCA3, an antigemc portion thereof, 60 a par ticular restriction endonuclease into a discrete set of 

fusion proteins encoding PCA3 or fusion protein encoding restriction fragments 

antigenic portions of PCA3. In such an embodiment, these Agarose Gel Electrophoresis. To detect a polymorphism 

immunogenic reagents would function as vaccine agents. ^ lhe length of rest riction fragments, an analytical method 

The invention further provides a method of detecting for fractionating double -stranded DNA molecules on the 

antibodies having binding affinity specifically to PCA3. 65 basis of size is required. The most commonly used technique 

The invention further provides a diagnostic kit comprising (though not the only one) for achieving such a fractionation 

a first container means containing the above -described anti- is agarose gel electrophoresis. The principle of this method 
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is that DNA molecules migrate through the gel as though it 
were a sieve that retards the movement of the largest 
molecules to the greatest extent and the movement of the 
smallest molecules to the least extent. Note that the smaller 
the DNA fragment, the greater the mobility under electro- 5 
phoresis in the agarose gel. 

The DNA fragments fractionated by agarose gel electro- 
phoresis can be visualized directly by a staining procedure 
if the number of fragments included in the pattern is small. 
The DNA fragments of genomes can be visualized success- 10 
fully. However, most genomes, including the human 
genome, contain far too many DNA sequences to produce a 
simple pattern of restriction fragments. For example, the 
human genome is digested into approximately 1,000,000 
different DNA fragments by EcoRI. In order to visualize a 15 
small subset of these fragments, a methodology referred to 
as the Southern hybridization procedure can be applied. 

Southern Transfer Procedure. The purpose of the South- 
ern transfer procedure (also referred to as blotting) is to 
physically transfer DNA fractionated by agarose gel elec- 20 
trophoresis onto a nitrocellulose filter paper or another 
appropriate surface or method, while retaining the relative 
positions of DNA fragments resulting from the fractionation 
procedure. The methodology used to accomplish the transfer 
from agarose gel to nitrocellulose involves drawing the 25 
DNA from the gel into the nitrocellulose paper by capillary 
action. 

Nucleic Acid Hybridization. Nucleic acid hybridization 
depends on the principle that two single-stranded nucleic 
acid molecules that have complementary base sequences 30 
will reform the thermodynamically favored double-stranded 
structure if they are mixed under the proper conditions. The 
double-stranded structure will be formed between two 
complementary single -stranded nucleic acids even if one is 
immobilized on a nitrocellulose filter. In the Southern 35 
hybridization procedure, the latter situation occurs. As noted 
previously, the DNA of the individual to be tested is digested 
with a restriction endonuclease, fractionated by agarose gel 
electrophoresis, converted to the single-stranded form, and 
transferred to nitrocellulose paper, making it available for 
reannealing to the hybridization probe. Examples of hybrid- 
ization conditions can be found in Ausubel, F. M. et al., 
Current protocols in Molecular Biology, John Wily & Sons, 
Inc., New York, N.Y. (1989). A nitrocellulose filter is incu- 
bated overnight at 68° C. with labeled probe in a solution 
containing 50% formamide, high salt (either 5xSSC[20x: 
3M NaCl/0.3M trisodium citrate] or 5x SSPE [20x: 3.6M 
NaCl/0.2M NaH 2 PO/0.02M EDTA, pH 7.7]), 5x Denbardt's 
solution, 1% SDS, and 100 //g/ml denatured salmon sperm 
DNA. This is followed by several washes in 0.2xSSC/0.1% 
SDS at a temperature selected based on the desired strin- 
gency: room temperature (low stringency), 42° C. (moderate 
stringency) or 68° C. (high stringency). The temperature 
selected is determined based on the melting temperature 
(Tm) of the DNA hybrid. 

Hybridization Probe. To visualize a particular DNA 
sequence in the Southern hybridization procedure, a labeled 
DNA molecule or hybridization probe is reacted to the 
fractionated DNA bound to the nitrocellulose filter. The 
areas on the filter that carry DNA sequences complementary 
to the labeled DNA probe become labeled themselves as a 
consequence of the reannealing reaction. The areas of the 
filter that exhibit such labeling are visualized. The hybrid- 
ization probe is generally produced by molecular cloning of 
a specific DNA sequence. 

Oligonucleotide or Oligomer. A molecule comprised of 
two or more deoxyribonucleotides or ribonucleotides, pref- 
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erably more than three. Its exact size will depend on many 
factors, which in tum depend on the ultimate function or use 
of the oligonucleotide. An oligonucleotide can be derived 
synthetically or by cloning. 

Sequence Amplification. A method for generating large 
amounts of a target sequence. In general, one or more 
amplification primers are annealed to a nucleic acid 
sequence. Using appropriate enzymes, sequences found 
adjacent to, or in between the primers are amplified. 

Amplification Primer. An oligonucleotide which is 
capable of annealing adjacent to a target sequence and 
serving as an initiation point for DNA synthesis when placed 
under conditions in which synthesis of a primer extension 
product which is complementary to a nucleic acid strand is 
initiated. 

Antisense nucleic acid molecule. An "antisense nucleic 
acid molecule" refers herein to a molecule capable of 
forming a stable duplex or triplex with a portion of its 
targeted nucleic acid sequence (DNA or RNA). The use of 
antisense nucleic acid molecules and the design and modi- 
fication of such molecules is well known in the art as 
described for example in WO 96/32966, WO 96/11266, WO 
94/15646, WO 93/08845, and U.S. Pat. No. 5,593,974. 
Antisense nucleic acid molecules according to the present 
invention can be derived from the nucleic acid sequences of 
the present invention and modified in accordance to well 
known methods. For example, some antisense molecules can 
be designed to be more resistant to degradation, to increase 
their affinity to their targeted sequence, to affect their trans- 
port to chosen cell types or cell compartments, and/or to 
enhance their lipid solubility by using nucleotide analogs 
and/or substituting chosen chemical fragments thereof, as 
commonly known in the art. 

Vector. A plasmid or phage DNA or other DNA sequence 
into which DNA can be inserted to be cloned. The vector can 
replicate autonomously in a host cell, and can be further 
characterized by one or a small number of endonuclease 
recognition sites at which such DNA sequences can be cut 
in a determinable fashion and into which DNA can be 
inserted. The vector can further contain a marker suitable for 
use in the identification of cells transformed with the vector. 
Markers, for example, are tetracycline resistance or ampi- 
cillin resistance. The words "cloning vehicle" are sometimes 
used for "vector." 

Expression. Expression is the process by which a struc- 
tural gene produces a polypeptide. It involves transcription 
of the gene into mRNA, and the translation of such mRNA 
into polypeptide(s). 

Expression Vector. A vector or vehicle similar to a cloning 
vector but which is capable of expressing a gene which has 
been cloned into it, after transformation into a host. The 
cloned gene is usually placed under the control of (i.e., 
operably linked to) certain control sequences such as pro- 
moter sequences. 
55 Expression control sequences will vary depending on 
whether the vector is designed to express the operably linked 
gene in a prokaryotic or eukaryotic host and can additionally 
contain transcriptional elements such as enhancer elements, 
termination sequences, tissue-specificity elements, and/or 
60 translational initiation and termination sites. 

Functional Derivative. A "functional derivative" of a 
sequence, either protein or nucleic acid, is a molecule that 
possesses a biological activity (either functional or struc- 
tural) that is substantially similar to a biological activity of 
65 the protein or nucleic acid sequence. A functional derivative 
of a protein can contain post- translational modifications 
such as covalently linked carbohydrate, depending on the 
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necessity of such modifications for the performance of a phoresis can be visualized directly by a staining procedure 

specific function. The term "functional derivative" is if the number of polypeptide components is small, 

intended to include the "fragments," "segments," "variants," Western Transfer Procedure. The purpose of the Western 

"analogs," or "chemical derivatives" of a molecule. transfer procedure (also referred to as blotting) is to physi- 

As used herein, a molecule is said to be a "chemical 5 cally transfer polypeptides fractionated by polyacryl amide 

derivative" of another molecule when it contains additional gel electrophoresis onto a nitrocellulose filter paper or 

chemical moieties not normally a part of the molecule. Such another appropriate surface or method, while retaining the 

moieties can improve the molecule's solubility, absorption, relative positions of polypeptides resulting from the frac- 

bio logical half life, and the like. The moieties can alterna- tionation procedure. The blot is then probed with an anti- 

tively decrease the toxicity of the molecule, eliminate or 10 body that specifically binds to the polypeptide of interest, 

attenuate any undesirable side effect of the molecule, and the Purified. A "purified" protein or nucleic acid is a protein 

like. Moieties capable of mediating such effects are dis- or nucleic acid that has been separated from a cellular 

closed in Remington's Pharmaceutical Sciences (1980). component. "Purified" proteins or nucleic acids have been 

Procedures for coupling such moieties to a molecule are well purified to a level of purity not found in nature, 

known in the art. 15 Substantially Pure. A "substantially pure" protein or 

Variant. A "variant" of a protein or nucleic acid is meant nucleic acid is a protein or nucleic acid preparation that is 

to refer to a molecule substantially similar in structure and lacking in all other cellular components, 
biological activity to either the protein or nucleic acid. Thus, 

provided that two molecules possess a common activity and BRIEF DESCRIPTION OF THE DRAWINGS 

can substitute for each other, they are considered variants as 20 

that term is used herein even if the composition or second- Having thus generally described the invention, reference 

ary, tertiary, or quaternary structure of one of the molecules will now be made to the accompanying drawings, showing 

is not identical to that found in the other, or if the amino acid by way of illustration a preferred embodiment thereof, and 

or nucleotide sequence is not identical. in which: 

Allele. An "allele" is an alternative form of a gene 25 FIG. 1 shows the genomic structure of the PCA3 gene, 

occupying a given locus on the chromosome. FIGS. 2A-J, (A) a PCA3 cDNA structure; (BKQ * PCA3 

Mutation. A "mutation" is any detectable change in the nucleotide and amino acid cDNA sequence (SEQ ID NOs:l 

genetic material which can be transmitted to daughter cells and 2). 

and possibly even to succeeding generations giving rise to FIG. 3 is a schematic representation comparing cDNA 

mutant cells or mutant individuals. If the descendants of a 30 clones pMB9 and XDD3.6. 

mutant cell give rise only to somatic cells in multicellular FIG. 4 shows the location of a transcription start site 
organisms, a mutant spot or area of cells arises. Mutations in (TSS) of PC A3. The transcription start site was determined 
the germ line of sexually reproducing organisms can be by primer extension (PE), Sl-nuclease mapping (SI), and 5' 
transmitted by the gametes to the next generation resulting Rapid Amplification of cDNA Ends (RACE) assays. The 
in an individual with the new mutant condition in both its 35 sequence in FIG. 4 (SEQ ID NO: 9) is set forth between 
somatic and germ cells. A mutation can be any (or a nucleotides 1 and 120 of SEQ ID NO: 6 with a "g" nucleotide 
combination of detectable, unnatural change affecting the and a "gt" dinucleotide at the 5' and 3' ends, respectively, 
chemical or physical constitution, mutability, replication, FIGS. 5A-F (A) a PCA3 cDNA structure; (B)-(F) 3 
phenotypic function, or recombination of one or more deox- PCA3 nucleotide and amino acid cDNA sequence (SEQ ID 
yribonucleotides; nucleotides can be added, deleted, substi- 40 NOs:6 and 7); putative poly-adenylation signals are under- 
rated for, inverted, or transposed to new positions with and lined. 

without inversion. Mutations can occur spontaneously and Other objects, advantages and features of the present 

can be induced experimentally by application of mutagens. invention will become more apparent upon reading of the 

A mutant variation of a nucleic acid molecule results from following non-restrictive description of preferred embodi- 

a mutation. A mutant polypeptide can result from a mutant 45 ments with reference to the accompanying drawings which 

nucleic acid molecule. are exemplary and should not be interpreted as limiting the 

Species. A "species" is a group of actually or potentially scope of the present invention, 
interbreeding natural populations. A species variation within 

a nucleic acid molecule or protein is a change in the nucleic DESCRIPTION OF THE PREFERRED 

acid or amino acid sequence that occurs among species and 50 EMBODIMENT 
can be determined bv DNA sequencing of the molecule in 

question ' ^ or P ur P oses °f clarity of disclosure, and not by way of 

Polyacrylamide Gel Electrophoresis (PAGE). The most limitation, the detailed description of the invention is 

commonly used technique (though not the only one) for divided into the following subsections: 

achieving a fractionation of polypeptides on the basis of size 55 I- Isolated Nucleic Acid Molecules Coding for PCA3 

is polyacrylamide gel electrophoresis. The principle of this Polypeptides, 

method is that polvpeptide molecules migrate through the H- Purified PCA3 Polypeptides. 

gel as though it were a sieve that retards the movement of the HI. A Nucleic Acid Probe for the Specific Detection of PCA3 

largest molecules to the greatest extent and the movement of Nucleic Acid. 

the smallest molecules to the least extent. Note that the 60 IV. A Method of Detecting the Presence of PCA3 Nucleic 

smaller the polypeptide fragment, the greater the mobility Acid in a Sample. 

under electrophoresis in the polyacrylamide gel. Both before V. A Kit for Detecting the Presence of PCA3 Nucleic Acid 

and during electrophoresis, the polypeptides typically are in a Sample. 

continuously exposed to the detergent sodium dodecyl sul- VI. DNA Constructs Comprising a PCA3 Nucleic Acid 

fate (SDS), under which conditions the polypeptides are 65 Molecule and Cells Containing These Constructs, 

denatured. Native gels are run in the absence of SDS. The VII. An Antibody Having Binding Affinity to a PCA3 

polypeptides fractionated by polyacrylamide gel electro- Polypeptide and a Hybridoma Containing the Antibody. 
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VIII. A Method of Detecting a PCA3 Polypeptide or Anti- 
body in a Sample. 

IX. A Diagnostic Kit Comprising a PCA3 Protein or Anti- 
body. 

X. Diagnostic Screening 5 

XI. Therapeutic Treatments 

XII. Transgenic PC A3 Non-human Animals 

I. Isolated Nucleic Acid Molecules Coding for PCA3 
Polypeptides jq 

In one embodiment, the present invention relates to iso- 
lated (purified) PCA3 nucleic acid molecules. Preferably, the 
PCA3 nucleic acid molecule comprises a polynucleotide 
sequence at least 90% identical (more preferably, 95%, 96%, 
97%, 98%, 99% or 100% identical) to a sequence selected J5 
from the group consisting of: 

(a) a nucleotide sequence encoding a PCA3 polypeptide 
comprising the complete amino acid sequence in SEQ 
ID NO:2 or SEQ ID NO:7; 

(b) a nucleotide sequence encoding a PCA3 polypeptide 0Q 
comprising the complete amino acid sequence encoded 
by the polynucleotide clone contained in the deposit at 
the Centraal voor Schimmelcultures as accession num- 
ber CBS 682.97; 

(c) a nucleotide sequence encoding a PCA3 polypeptide 25 
comprising the complete amino acid sequence encoded 
by the polynucleotide clone contained in the deposit at 
the Centraal voor Schimmelcultures as accession num- 
ber CBS 100521; and 

(d) a nucleotide sequence complementary to any of the 30 
nucleotide sequences in (a), (b), or (c). 

pMB9 is a PCA3 cDNA clone which contains exons 1, 2, 
3, 4a and 4b of the PCA3 gene. pMB9 was deposited at the 
Phabagen Collection, University of Utrecht, Padualaan 8, 
3584 CH Utrecht (which is a division of the Centraalbureau 35 
voor Schimmelcultures, Oosterstrattl, Postbus 273, 3740 
AG Baarn) under the regulations of the Budapest Treaty on 
Apr. 10, 1997 as accession number CBS 682.97. 

XDD3.6 is a PCA3 cDNA clone which contains exons 3, 
4a, 4b, 4c, and 4d. \DD3.6 was deposited at the Phabagen 40 
Collection, University of Utrecht, Padualaan 8, 3584 CH 
Utrecht (which is a division of the Centraalbureau voor 
Schimmelcultures, Oosterstrattl, Postbus 273, 3740 AG 
Baara) under the regulations of the Budapest Treaty on Mar. 
27, 1998 as accession number CBS 100521. 45 

In one preferred embodiment, the isolated nucleic acid 
molecule comprises a PCA3 nucleotide sequence with 
greater than 90% identity or similarity to the nucleotide 
sequence present in SEQ ID NO:l (preferably greater than 
95%, 96%, 97%, 98%, 99% or 100%). In another preferred 50 
embodiment, the isolated nucleic acid molecule comprises 
the PCA3 coding sequence present in SEQ ID NO:l. In 
another embodiment, the isolated nucleic acid molecule 
encodes the PCA3 amino acid sequence present in SEQ ID 
NO:2 or SEQ ID NO:7. In yet another embodiment, the 55 
isolated nucleic acid molecule comprises a PCA3 nucleotide 
sequence with greater than 90% identity or similarity to the 
nucleotide sequence present in SEQ ID NO:6 (preferably 
greater than 95%, 96%, 97%, 98%, 99% or 100%). In 
another preferred embodiment, the isolated nucleic acid 60 
molecule comprises the PCA3 coding sequence present in 
SEQ ID NO:6. 

Also included within the scope of this invention are 
isolated nucleic acids comprising cDNA splice variants of 
PCA3 or polynucleotide sequences which are at least 90% 65 
identical thereto, preferably at least 95% identical thereto. In 
view of the fact that virtually all combinations of exons are 



possible, non-limiting examples of such splice variants 
include isolated PCA3 nucleic acids comprising exons 1, 2, 
3, 4a and 4b (SEQ ID NO:l); exons 1, 3, 4a, 4b, and 4c (SEQ 
ID NO:3 and region 4c which is contiguous to region 4b, see 
FIG. 1); exons 1, 3, 4a, 4b, 4c, and 4d (SEQ ID NO:3 and 
region 4c which is contiguous to region 4b and region 4d 
which is contiguous to region 4c, see FIG. 1); exons 1, 3, 4a, 
and 4b (SEQ ID NO:3); exons 1, 3, and 4a (SEQ ID NO:4); 
exons 1, 2, 3, 4a, 4b, 4c, and 4d (SEQ ID NO:6) Preferably, 
the PCA3 nucleic acid molecule comprises a polynucleotide 
sequence at least 90% identical (more preferably, 95%, 96%, 
97%, 98%, 99% or 100% identical) to one of the above- 
described splice variants. 

Also included within the scope of this invention are the 
functional equivalents of the herein-described isolated 
nucleic acid molecules and derivatives thereof. For example, 
the nucleic acid sequences depicted in SEQ ID NO:l or SEQ 
ID NO: 6 can be altered by substitutions, additions or dele- 
tions that provide for functionally equivalent molecules. 
Due to the degeneracy of nucleotide coding sequences, other 
DNA sequences which encode substantially the same amino 
acid sequence as depicted in SEQ ID NO:2 and SEQ ID 
NO:7 can be used in the practice of the present invention. 
These include but are not limited to nucleotide sequences 
comprising all or portions of PCA3 nucleic acid depicted in 
SEQ ID NO:l, 3, 4 or 6, which are altered by the substitution 
of different codons that encode a functionally equivalent 
amino acid residue within the sequence. 

In addition, the nucleic acid sequence can comprise a 
nucleotide sequence which results from the addition, dele- 
tion or substitution of at least one nucleotide to the 5'-end 
and/or the 3'-end of the nucleic acid formula shown in SEQ 
ID NO:l, 3, 4, or 6 or a derivative thereof. Any nucleotide 
or polynucleotide can be used in this regard, provided that 
its addition, deletion or substitution does not substantially 
alter the amino acid sequence of SEQ ID NO:2, or SEQ ID 
NO:7 which is encoded by the nucleotide sequence. More- 
over, the nucleic acid molecule of the present invention can, 
as necessary, have restriction endonuclease recognition sites 
added to its 5'-end and/or 3'-end. All variations of the 
nucleotide sequence of the PCA3 nucleotide coding 
sequence and fragments thereof permitted by the genetic 
code are, therefore, included in this invention. 

Further, it is possible to delete codons or to substitute one 
or more codons by codons other than degenerate codons to 
produce a structurally modified polypeptide, but one which 
has substantially the same utility or activity of the polypep- 
tide produced by the unmodified nucleic acid molecule. As 
recognized in the art, the two polypeptides are functionally 
equivalent, as are the two nucleic acid molecules which give 
rise to their production, even though the differences between 
the nucleic acid molecules are not related to degeneracy of 
the genetic code. 

A. Isolation of Nucleic Acid 

In one aspect of the present invention, isolated nucleic 
acid molecules coding for polypeptides having amino acid 
sequences corresponding to PCA3 are provided. In particu- 
lar, the nucleic acid molecule can be isolated from a bio- 
logical sample containing PCA3 RNA or DNA. 

The nucleic acid molecule can be isolated from a biologi- 
cal sample containing PCA3 RNA using the techniques of 
cDNA cloning and subtractive hybridization. The nucleic 
acid molecule can also be isolated from a cDNA library 
using a homologous probe. 

The nucleic acid molecule can be isolated from a biologi- 
cal sample containing genomic DNA or from a genomic 
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library. Suitable biological samples include, but are not 
limited to, whole organisms, organs, tissues, blood and cells. 
The method of obtaining the biological sample will vary 
depending upon the nature of the sample. 

One skilled in the art will realize that genomes can be 
subject to slight allelic variations between individuals. 
Therefore, the isolated nucleic acid molecule is also 
intended to include allelic variations, so long as the sequence 
is a functional derivative of the PCA3 coding sequence. 
When a PCA3 allele does not encode the identical sequence 
to that found in SEQ ID NO:l or 6, it can be isolated and 
identified as PCA3 using the same techniques used herein, 
and especially PCR techniques to amplify the appropriate 
gene with primers based on the sequences disclosed herein. 

One skilled in the art will realize that organisms other than 
humans will also contain PCA3 genes (for example, eukary- 
otes; more specifically, mammals, birds, fish, and plants; 
more specifically, gorillas, rhesus monkeys, and chimpan- 
zees). The invention is intended to include, but not be 
limited to, PCA3 nucleic acid molecules isolated from the 
above-described organisms. 

B. Synthesis of Nucleic Acid 

Isolated nucleic acid molecules of the present invention 
are also meant to include those chemically synthesized. For 
example, a nucleic acid molecule with the nucleotide 
sequence which codes for the expression product of a PCA3 
gene can be designed and, if necessary, divided into appro- 
priate smaller fragments. Then an oligomer which corre- 
sponds to the nucleic acid molecule, or to each of the divided 
fragments, can be synthesized. Such synthetic oligonucle- 
otides can be prepared, for example, by the triester method 
of Matteucci et al., 7. Am. Chem. Soc. 103:3185-3191 
(1981) or by using an automated DNA synthesizer. 

An oligonucleotide can be derived synthetically or by 
cloning. If necessary, the 5-ends of the oligomers can be 
phosphorylated using T4 polynucleotide kinase. Kinasing of 
single strands prior to annealing or for labeling can be 
achieved using an excess of the enzyme. If kinasing is for the 
labeling of probe, the ATP can contain high specific activity 
radioisotopes. Then, the DNA oligomer can be subjected to 
annealing and ligation with T4 ligase or the like. 

II. Purified PCA3 Polypeptides 

In another embodiment, the present invention relates to a 
purified polypeptide (preferably, substantially pure) having 
an amino acid sequence corresponding to PCA3, or a 
functional derivative thereof. In a preferred embodiment, the 
polypeptide has the amino acid sequence set forth in SEQ ID 
NO: 2 or 7 or mutant or species variation thereof, or at least 
80% identity or at least 90% similarity thereof (preferably, 
at least 90%, 95%, 96%, 97%, 98%, or 99% identity or at 
least 95%, 96%, 97%, 98%, or 99% similarity thereof), or at 
least 6 contiguous amino acids thereof (preferably, at least 
10, 15, 20, 25, or 50 contiguous amino acids thereof). 

In a preferred embodiment, the invention relates to PCA3 
epitopes. The epitope of these polypeptides is an immuno- 
genic or antigenic epitope. An immunogenic epitope is that 
part of the protein which elicits an antibody response when 
the whole protein is the immunogen. An antigenic epitope is 
a fragment of the protein which can elicit an antibody 
response. Methods of selecting antigenic epitope fragments 
are well known in the art. See, Sutcliffe et al., Science 
219:660-666 (1983). Antigenic epitope-bearing peptides 
and polypeptides of the invention are useful to raise an 
immune response that specifically recognizes the polypep- 
tides. Antigenic epitope-bearing peptides and polypeptides 
of the invention comprise at least 7 amino acids (preferably, 
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9, 10, 12, 15 or 20 amino acids) of the proteins of the 
invention. An example of a antigenic peptide is 
HTQEAQKEAQR (SEQ ID NO:5). 

Amino acid sequence variants of PCA3 can be prepared 

5 by mutations in the DNA. Such variants include, for 
example, deletions from, or insertions or substitutions of, 
residues within the amino acid sequence shown in SEQ ID 
NO:2 or 7. Any combination of deletion, insertion, and 
substitution can also be made to arrive at the final construct, 

10 provided that the final construct possesses the desired activ- 
ity. 

While the site for introducing an amino acid sequence 
variation is predetermined, the mutation per se need not be 
predetermined. For example, to optimize the performance of 

15 a mutation at a given site, random mutagenesis can be 
conducted at the target codon or region and the expressed 
PCA3 variants screened for the optimal combination of 
desired activity. Techniques for making substitution muta- 
tions at predetermined sites in DNA having a known 

20 sequence are well known, for example, site-specific 
mutagenesis. 

Preparation of a PCA3 variant in accordance herewith is 
preferably achieved by site-specific mutagenesis of DNA 
that encodes an earlier prepared variant or a nonvariant 

25 version of the protein. Site -specific mutagenesis allows the 
production of PCA3 variants through the use of specific 
oligonucleotide sequences that encode the DNA sequence of 
the desired mutation. In general, the technique of site- 
specific mutagenesis is well known in the art, as exemplified 

30 by publications such as Adelman et al., DNA 2:183 (1983) 
and Ausubel et al. "Current Protocols in Molecular Biol- 
ogy", J. Wiley & Sons, NY, N.Y., 1996. 

Amino acid sequence deletions generally range from 
about 1 to 30 residues, more preferably 1 to 10 residues, and 

35 typically are contiguous. 

Amino acid sequence insertions include amino and/or 
carboxyl-terminal fusions of from one residue to polypep- 
tides of essentially unrestricted length, as well as intrase- 
quence insertions of single or multiple amino acid residues. 

40 Intrasequence insertions (i.e., insertions within the complete 
PCA3 sequence) can range generally from about 1 to 10 
residues, more preferably 1 to 5. 

The third group of variants are those in which at least one 
amino acid residue in the PCA3 molecule, and preferably, 

45 only one, has been removed and a different residue inserted 
in its place. Such substitutions preferably are made in 
accordance with the following Table 1 when it is desired to 
modulate finely the characteristics of PC A3. 



50 TABLE 1 



60 



65 



Original Residue 


Exemplary Substitutions 


Ala 


gly; ser 


Arg 


lys 


Asn 


gin; his 


Asp 


glu 


Cys 


ser 


Gin 


asn 


Glu 


asp 


Gly 


ala: pro 


His 


asa; gin 


He 


leu; val 


Leu 


tie; val 


Lys 


arg; gin; glu 


Met 


leu; tyr, ile 


Phe 


met; leu; tyr 


Sei 


thr 


Thr 


ser 


Trp 


tyr 
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TABLE 1 -continued 



14 



Original Residue 


Exemplary Substitutions 




Tyr 


irp; phe 


5 




fle; leu 





Substantial changes in functional or immunological iden- 
tity are made by selecting substitutions that are less conser- 
vative than those in Table 1, i.e., selecting residues that differ 1 
more significantly in their effect on maintaining (a) the 
structure of the polypeptide backbone in the area of the 
substitution, for example, as a sheet or helical conformation, 
(b) the charge or hydrophobicity of the molecule at the target i5 
site, or (c) the bulk of the side chain. The substitutions that 
in general are expected are those in which (a) glycine and/or 
proline is substituted by another amino acid or is deleted or 
inserted; (b) a hydrophilic residue, e.g., seryl or threonyl, is 
substituted for (or by) a hydrophobic residue, e.g., leucyl, ^ 
isoleucy], phenylalanyl, valyl, or alanyl; (c) a cysteine 
residue is substituted for (or by) any other residue; (d) a 
residue having an electropositive side chain, e.g., lysyl, 
arginyl, or histidyl, is substituted for (or by) a residue having 
an electronegative charge, e.g., glutamyl or aspartyl; or (e) 
a residue having a bulky side chain, e.g., phenylalanine, is 
substituted for (or by) one not having such a side chain, e.g., 
glycine. 

Some deletions and insertions, and substitutions are not 
expected to produce radical changes in the characteristics of 30 
PCA3. However, when it is difficult to predict the exact 
effect of the substitution, deletion, or insertion in advance of 
doing so, one skilled in the art will appreciate that the effect 
will be evaluated by routine screening assays. For example, 
a variant typically is made by site-specific mutagenesis of 35 
the native PCA3 encoding-nucleic acid, expression of the 
variant nucleic acid in recombinant cell culture, and, option- 
ally, purification from the cell culture, for example, by 
iramunoaffinity adsorption on a column (to absorb the 
variant by binding it to at least one remaining immune 40 
epitope). The activity of the cell lysate or purified PCA3 
molecule variant is then screened in a suitable screening 
assay for the desired characteristic. For example, a change in 
the immunological character of the PCA3 molecule, such as 
affinity for a given antibody, is measured by a competitive 45 
type immunoassay. Changes in immunomodulation activity 
are measured by the appropriate assay. Modifications of such 
protein properties as redox or thermal stability, hydropho- 
bicity, susceptibility to proteolytic degradation or the ten- 
dency to aggregate with carriers or into multimers are 5Q 
assayed by methods well known to the ordinarily skilled 
artisan. 

A variety of methodologies known in the art can be 
utilized to obtain the peptide of the present invention. In one 
embodiment, the peptide is purified from tissues or cells 55 
which naturally produce the peptide. Alternatively, the 
above-described isolated nucleic acid fragments can be used 
to express the PC A3 protein in any organism. The samples 
of the present invention include cells, protein extracts or 
membrane extracts of cells, or biological fluids. The sample go 
will vary based on the assay format, the detection method 
and the nature of the tissues, cells or extracts used as the 
sample. 

Any organism can be used as a source for the peptide of 
the invention, as long as the source organism naturally 65 
contains such a peptide. As used herein, "source organism" 
refers to the original organism from which the amino acid 



sequence of the subunit is derived, regardless of the organ- 
ism the subunit is expressed in and ultimately isolated from. 

One skilled in the art can readily follow known methods 
for isolating proteins in order to obtain the peptide free of 
natural contaminants. These include, but are not limited to: 
immunochromotography, size -exclusion chromatography, 
HPLC, ion-exchange chromatography, and immuno-affinity 
chromatography. 

In a preferred embodiment, the purification procedures 
comprise ion-exchange chromatography and size exclusion 
chromatography. Any one of a large number of ion-exchange 
resins known in the art can be employed, including for 
example, raonoQ, sepharose Q, macro-prepQ, AG1-X2, or 
HQ. Examples of suitable size exclusion resins include, but 
are not limited to, Superdex 200, Superose 12, and Sephy- 
cryl 200. Elution can be achieved with aqueous solutions of 
potassium chloride or sodium chloride at concentrations 
ranging from 0.01M to 2.0M. 

III. A Nucleic Acid for the Specific Detection of PCA3 
Nucleic Acid 

In another embodiment, the present invention relates to a 
nucleic acid for the specific detection of the presence of 
PCA3 nucleic acid in a sample comprising the above - 
described nucleic acid molecules or at least a fragment 
thereof which binds under stringent conditions to PCA3 
nucleic acid. 

In one prefered embodiment, the present invention relates 
to an isolated nucleic acid consisting of 10 to 1000 nucle- 
otides (prefererably, 10 to 500, 10 to 100, 10 to 50, 10 to 35, 
20 to 1000, 20 to 500, 20 to 100, 20 to 50, or 20 to 35) which 
hybridizes preferentially to RNAor DNA encoding PCA3 or 
to a PCA3 gene but not to RNA or DNA of which is not 
related to PCA3, wherein said nucleic acid probe is or is 
complementary to a nucleotide sequence consisting of at 
least 10 consecutive nucleotides (preferably, 15, 18, 20, 25, 
or 30) from the nucleic acid molecule comprising a poly- 
nucleotide sequence at least 90% identical to a sequence 
selected from the group consisting of: 

(a) a nucleotide sequence encoding the PCA3 polypeptide 
comprising the complete amino acid sequence in SEQ 
ID NO:2 or 7; 

(b) a nucleotide sequence encoding the PCA3 polypeptide 
comprising the complete amino acid sequence encoded 
by the polynucleotide clone contained in the deposit at 
the Centraal voor Schimmelcultures as accession num- 
ber CBS 682.97, respectively; 

(c) a nucleotide sequence encoding the PCA3 polypeptide 
comprising the complete amino acid sequence encoded 
by the polynucleotide clone contained in the deposit at 
the Centraal voor Schimmelcultures as accession num- 
ber CBS 100521, respectively; 

(d) a nucleotide sequence encoding the PCA3 gene com- 
prising the nucleotide sequence in SEQ ID NO:l, 3, 4, 
or 6; 

(e) a nucleotide sequence encoding an exon of the PCA3 
gene comprising nucleotides 1-98, 99-263, 264-446, 
447-985 or 986-2037 as set forth in SEQ ID NO:l; 

(f) a nucleotide sequence encoding an exon of the PCA3 
gene comprising nucleotides 1-120, 121-285, 
286-468, 469-1007, 1008-2066, 2067-2622 or 
2623-3582 as set forth in SEQ ID NO:6; 

(g) a nucleotide sequence complementary to any of the 
nucleotide sequences in (a), (b), (c), (d), (e) or (f); 

(h) a nucleotide sequence as previously described above. 
Preferably, the nucleic acid does not specifically hybridize 

to nucleotides 511-985 of SEQ ID NO:l, to nucleotides 
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567-961 of SEQ ID NO:l, to nucleotides 533-1007 of SEQ 
ID NO:6, or to nucleotides 589-983 of SEQ ID NO:6. 

Complementary sequences are also known as antisense 
nucleic acids when they comprise sequences which are 
complementary to the coding strand. 

Examples of specific nucleic acid probes which can be 
used in the present invention are set forth in Table 2, below. 

TABLE 2 

NUCLEIC ACID PROBES 





Size (no. of bases) 


Nucleotides 


Exon 1 


98 


1-98 of SEQ ID NO:l 


Exon 2 


165 


99-263 of SEQ ID NO:l 


Exon 3 


1S3 


264-446 of SEQ ID NO:3 


Exon 4a 


539 


447-985 of SEQ ID NO:l 


Exon 4b 


1052 


986-2037 of SEQ ID NO:l 


Probe 1 


20 


1-20 of SEQ ID NO:l 


Probe 2 


30 


1-30 of SEQ ID NO:l 


Probe 3 


40 


1^0 of SEQ ID NO. 3 


Probe 4 


20 


381-400 of SEQ ID NO:l 


Probe 5 


30 


381^10 of SEQ ID NO:3 


Probe 6 


20 


403-420 of SEQ ID NO:l 


Probe 7 


30 


403^30 of SEQ ID NO:3 


Probe S 


20 


511-530 of SEQ ID NO:l 


Probe 9 


30 


503-530 of SEQ ID NO:l 


Probe 10 


20 


77-98 of SEQ ID NO:l 


Probe 11 


20 


99-118 of SEQ IDNO:l 


Probe 12 


20 


244-263 of SEQ ID iNO:l 


Probe 13 


20 


264-283 of SEQ ID NO:l 


Probe 14 


20 


427-446 of SEQ ID NO:l 


Probe 15 


20 


447^66 of SEQ ID NO:l 


Exon 1 


120 


1-120 of SEQ ID KO:6 


Exon 2 


165 


123-285 of SEQ ID NO:6 


Exon 3 


183 


286-468 of SEQ ID NO:6 


Exon 4a 


539 


469-1007 of SEQ ID NO:6 


Exon 4b 


1059 


3008-2066 of SEQ ID NO:6 


Exon 4c 


556 


2067-2622 of SEQ ID NO:6 


Exon 4d 


960 


2623-3582 of SEQ ID NO:6 



Of course, as will be understood by the person of ordinary 
skill, a multitude of additional probes can be designed from 
the same or other region of SEQ ID NO:l as well as from 
SEQ ID NO: 6 and other sequences of the present invention. 

The nucleic acid probe can be used to probe an appro- 
priate chromosomal or cDNA library by usual hybridization 
methods to obtain another nucleic acid molecule of the 
present invention. A chromosomal DNA or cDNA library 
can be prepared from appropriate cells according to recog- 
nized methods in the art (cf. Molecular Cloning: A Labo- 
ratory Manual, second edition, edited by Sambrook, Fritsch, 
& Maniatis, Cold Spring Harbor Laboratory, 1989). 

In the alternative, chemical synthesis is carried out in 
order to obtain nucleic acid probes having nucleotide 
sequences which correspond to N-terminal and C-terminal 
portions of the PCA3 amino acid sequence. Thus, the 
synthesized nucleic acid probes can be used as primers in a 
polymerase chain reaction (PCR) carried out in accordance 
with recognized PCR techniques, essentially according to 
PCR Protocols, A Guide to Methods and Applications, 
edited by Michael et al., Academic Press, 1990, utilizing the 
appropriate chromosomal, cDNA or cell line library to 
obtain the fragment of the present invention. 

One skilled in the art can readily design such probes based 
on the sequence disclosed herein using methods of computer 
alignment and sequence analysis known in the art (cf. 
Molecular Cloning: A Laboratory Manual, second edition, 
edited by Sambrook, Fritsch, & Maniatis, Cold Spring 
Harbor Laboratory, 1989). 

The hybridization probes of the present invention can be 
labeled by standard labeling techniques such as with a 



radiolabel, enzyme label, fluorescent label, biotin-avidin 
label, chemiluminescence, and the like. After hybridization, 
the probes can be visualized using known methods. 

The nucleic acid probes of the present invention include 
5 RNA, as well as DNA probes, such probes being generated 
using techniques known in the art. 

In one embodiment of the above described method, a 
nucleic acid probe is immobilized on a solid support. 
Examples of such solid supports include, but are not limited 
10 to, plastics such as polycarbonate, complex carbohydrates 
such as agarose and sepharose, and acrylic resins, such as 
polyacrylamide and latex beads. Techniques for coupling 
nucleic acid probes to such solid supports are well known in 
the art. 

15 The test samples suitable for nucleic acid probing meth- 
ods of the present invention include, for example, cells or 
nucleic acid extracts of cells, or biological fluids. The 
sample used in the above-described methods will vary based 
on the assay format, the detection method and the nature of 

20 the tissues, cells or extracts to be assayed. Methods for 
preparing nucleic acid extracts of cells are well known in the 
art and can be readily adapted in order to obtain a sample 
which is compatible with the method utilized. 

IV. A Method of Detecting the Presence of PCA3 Nucleic 
Acid in a Sample 

In another embodiment, the present invention relates to a 
method of detecting the presence of PCA3 nucleic acid in a 
sample comprising a) contacting the sample with the above- 
described nucleic acid probe, under specific hybridization 
conditions such that hybridization occurs, and b) detecting 
the presence of the probe bound to the nucleic acid mol- 
ecule. One skilled in the art would select the nucleic acid 
probe according to techniques known in the art as described 
above. Samples to be tested include but should not be 
limited to RNA or DNA samples from human tissue. 

V. A Kit for Detecting the Presence of PCA3 Nucleic Acid 
in a Sample 

In another embodiment, the present invention relates to a 

40 kit for detecting the presence of PCA3 nucleic acid in a 
sample comprising at least one container means having 
disposed therein the above-described nucleic acid probe. In 
a preferred embodiment, the kit further comprises other 
containers comprising one or more of the following: wash 

45 reagents and reagents capable of detecting the presence of 
bound nucleic acid probe. Examples of detection reagents 
include, but are not limited to radiolabeled probes, enzy- 
matic labeled probes (horse radish peroxidase, alkaline 
phosphatase), and affinity labeled probes (biotin, avidin, or 

50 steptavidin). 

In detail, a compartmentalized kit includes any kit in 
which reagents are contained in separate containers. Such 
containers include small glass containers, plastic containers 
or strips of plastic or paper. Such containers allow the 

55 efficient transfer of reagents from one compartment to 
another compartment such that the samples and reagents are 
not cross-contaminated and the agents or solutions of each 
container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a 

60 container which will accept the test sample, a container 
which contains the probe or primers used in the assay, 
containers which contain wash reagents (such as phosphate 
buffered saline, Tris- buffers, and the like), and containers 
which contain the reagents used to detect the hybridized 

65 probe, bound antibody, amplified product, or the like. 

One skilled in the art will readily recognize that the 
nucleic acid probes described in the present invention can 



25 



30 



35 
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readily be incorporated into one of the established kit 
formats which are well known in the art. 

VI. DNA Constructs Comprising a PCA3 Nucleic Acid 
Molecule and Cells Containing These Constructs 

In another embodiment, the present invention relates to a 
recombinant DNA molecule comprising, 5' to 3', a promoter 
effective to initiate transcription in a host cell and the 
above-described nucleic acid molecules. In another embodi- 
ment, the present invention relates to a recombinant DNA 
molecule comprising a vector and an above-described 
nucleic acid molecule. 

In another embodiment, the present invention relates to a 
nucleic acid molecule comprising a transcriptional control 
region functional in a cell, a sequence complimentary to an 
RNA sequence encoding an amino acid sequence corre- 
sponding to the above-described polypeptide, and a tran- 
scriptional termination region functional in the cell. 

Preferably, the above-described molecules are isolated 
and/or purified DNA molecules. 

In another embodiment, the present invention relates to a 
cell or non-human organism that contains an above-de- 
scribed nucleic acid molecule. 

In another embodiment, the peptide is purified from cells 
which have been altered to express the peptide. 

As used herein, a cell is said to be "altered to express a 
desired peptide" when the cell, through genetic manipula- 
tion, is made to produce a protein which it normally does not 
produce or which the cell normally produces at low levels. 
One skilled in the art can readily adapt procedures for 
introducing and expressing either genomic, cDNA, or syn- 
thetic sequences into either eukaryotic or prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be 
"capable of expressing" a polypeptide if it contains nucle- 
otide sequences which contain transcriptional and transla- 
tional regulatory information and such sequences are "oper- 
ably linked" to nucleotide sequences which encode the 
polypeptide. An operable linkage is a linkage in which the 
regulatory DNA sequences and the DNA sequence sought to 
be expressed are connected in such a way as to permit gene 
sequence expression. The precise nature of the regulatory 
regions needed for gene sequence expression can vary from 
organism to organism, but shall in general include a pro- 
moter region which, in prokaryotes, contains both the pro- 
moter (which directs the initiation of RNA transcription) as 
well as the DNA sequences which, when transcribed into 
RNA, will signal synthesis initiation. Such regions will 
normally include those 5'-non-coding sequences involved 
with initiation of transcription and translation, such as the 
TATA box, capping sequence, CAAT sequence, and the like. 

If desired, the non-coding region 3* to the PCA3 coding 
sequence can be obtained by the above-described methods. 
This region can be retained for its transcriptional termination 
regulatory sequences, such as termination and polyadenyla- 
tion. Thus, by retaining the 3'-region naturally contiguous to 
the DNA sequence encoding a PCA3 gene, the transcrip- 
tional termination signals can be provided. Where the tran- 
scriptional termination signals are not satisfactorily func- 
tional in the expression host cell, then a 3' region functional 
in the host cell can be substituted. 

Two DNA sequences (such as a promoter region sequence 
and a PCA3 coding sequence) are said to be operably linked 
if the nature of the linkage between the two DNA sequences 
does not (1) result in the introduction of a frame-shift 
mutation, (2) interfere with the ability of the promoter region 
sequence to direct the transcription of a PCA3 coding 
sequence, or (3) interfere with the ability of the PCA3 
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coding sequence to be transcribed by the promoter region 
sequence. Thus, a promoter region would be operably linked 
to a DNA sequence if the promoter were capable of effecting 
transcription of that DNA sequence. 
5 The present invention encompasses the expression of the 
PCA3 coding sequence (or a functional derivative thereof) 
in either prokaryotic or eukaryotic cells. Prokaryotic hosts 
are, generally, the most efficient and convenient for the 
production of recombinant proteins and, therefore, are prc- 
10 ferred for the expression of the PCA3 coding sequence. 
Prokaryotes most frequently are represented by various 
strains of E. coli. However, other microbial strains can also 
be used, including other bacterial strains. In prokaryotic 
systems, plasmid vectors that contain replication sites and 
15 control sequences derived from a species compatible with 
the host can be used. Examples of suitable plasmid vectors 
include P BR322, P UC18, pUC19, pUC118, pUC119 and the 
like; suitable phage or bacteriophage vectors include XgtlO, 
Xgtll and the like; and suitable virus vectors include 
20 pMAM-neo, pKRC and the like. Preferably, the selected 
vector of the present invention has the capacity to replicate 
in the selected host cell. 

Recognized prokaryotic hosts include bacteria such as E. 
coli, Bacillus, Streptomyces, Pseudomonas, Salmonella, 
25 Serralia, and the like. However, under such conditions, the 
peptide will not be glycosylated. The prokaryotic host must 
be compatible with the replicon and control sequences in the 
expression plasmid. 

To express PCA3 in a prokaryotic cell, it is necessary to 
30 operably link the PCA3 coding sequence to a functional 
prokaryotic promoter. Such promoters can be either consti- 
tutive or, more preferably, regulatable (i.e., inducible or 
derepressible). Examples of constitutive promoters include 
the int promoter of bacteriophage X, the bla promoter of the 
35 p-lactamase gene sequence of pBR322, and the CAT pro- 
moter of the chloramphenicol acetyl transferase gene 
sequence of pBR325, and the like. Examples of inducible 
prokaryotic promoters include the major right and left 
promoters of bacteriophage X (P^ and P^), the trp, recA, 
40 lacZ, lacl, and gal promoters of E. coli, the a-amylase 
(Ulmanen et al.,7. Bacteriol 162:176-182 (1985)) and the 
c-28-specific promoters of B. subtilis (Gilman et al., Gene 
sequence 32:11-20 (1984)), the promoters of the bacterioph- 
ages of Bacillus (Gryczan, In: Tfie Molecular Biology of the 
45 Bacilli, Academic Press, Inc., NY (1982)), and Streptomyces 
promoters (Ward et al., Mol Gen. Genet. 203:468-478 
(1986)). Prokaryotic promoters are reviewed by Glick (7. 
Ind. Microbiol 1:277-282 (1987)); Cenatiempo (Biochimie 
68:505-516 (1986)); and Gottesman (Ann. Rev. Genet. 
50 18:415-442 (1984)). 

Proper expression in a prokaryotic cell also requires the 
presence of a ribosome binding site upstream of the gene 
sequence-encoding sequence. Such ribosome binding sites 
are disclosed, for example, by Gold et al. (Ann. Rev. Micro- 
55 bioi 35:365-404 (1981)). 

The selection of control sequences, expression vectors, 
transformation methods, and the like, are dependent on the 
type of host cell used to express the gene. As used herein, 
"cell", "cell line", and "cell culture" can be used inter- 
60 change ably and all such designations include progeny. Thus, 
the words "transformanls" or "transformed cells" include the 
primary subject cell and cultures derived therefrom, without 
regard to the number of transfers. It is also understood that 
all progeny can not be precisely identical in DNA content, 
65 due to deliberate or inadvertent mutations. However, as 
defined, mutant progeny have the same functionality as that 
of the originally transformed cell. 
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Host cells which can be used in the expression systems of 
the present invention are not strictly limited, provided that 
they are suitable for use in the expression of the PCA3 
peptide of interest. Suitable hosts include eukaryotic cells. 

Preferred eukaryotic hosts include, for example, yeast, 5 
fungi, insect cells, mammalian cells either in vivo, or in 
tissue culture. Preferred mammalian cells include HeLa 
cells, cells of fibroblast origin such as VERO or CHO-K1, 
or cells of lymphoid origin and their derivatives. 

In addition, plant cells are also available as hosts, and 10 
control sequences compatible with plant cells are available, 
such as the cauliflower mosaic virus 35S and 19S, and 
nopaline synthase promoter and polyadenylation signal 
sequences. 

Another preferred host is an insect cell, for example 15 
Drosophila larvae. Using insect cells as hosts, the Droso- 
phila alcohol dehydrogenase promoter can be used, Rubin, 
Science 240:1453-1459 (1988). Alternatively, baculovirus 
vectors can be engineered to express large amounts of PCA3 
in insect cells (Jasny, Science 238:1653 (1987); Miller et al., 20 
In: Genetic Engineering (1986), Setlow, J. K., et al., eds., 
Plenum, Vol. 8, pp. 277-297). 

Different host cells have characteristic and specific 
mechanisms for the translational and post-translational pro- 
cessing and modification (e.g., glycosylation, cleavage) of 25 
proteins. Appropriate cell lines or host systems can be 
chosen to ensure the desired modification and processing of 
the foreign protein expressed. 

Any of a series of yeast gene sequence expression systems 
can be utilized which incorporate promoter and termination 30 
elements from the actively expressed gene sequences coding 
for glycolytic enzymes. These enzymes are produced in 
large quantities when yeast are grown in mediums rich in 
glucose. Known glycolytic gene sequences can also provide 
very efficient transcriptional control signals. 35 

Yeast provides substantial advantages in that it can also 
carry out post-translational peptide modifications. A number 
of recombinant DNA strategies exist which utilize strong 
promoter sequences and high copy number of plasmids 
which can be utilized for production of the desired proteins 40 
in yeast. Yeast recognizes leader sequences on cloned mam- 
malian gene sequence products and secretes peptides bear- 
ing leader sequences (i.e., pre- pep tides). For a mammalian 
host, several possible vector systems are available for the 
expression of PCA3. 45 

A wide variety of transcriptional and translational regu- 
latory sequences can be employed, depending upon the 
nature of the host. The transcriptional and translational 
regulatory signals can be derived from viral sources, such as 
adenovirus, bovine papilloma virus, simian vims, or the like, 50 
where the regulatory signals are associated with a particular 
gene sequence which has a high level of expression. Alter- 
natively, promoters from mammalian expression products, 
such as actin, collagen, myosin, and the like, can be 
employed. Transcriptional initiation regulatory signals can 55 
be selected which allow for repression or activation, so that 
expression of the gene sequences can be modulated. Of 
interest are regulatory signals which are temperature -sensi- 
tive so that by varying the temperature, expression can be 
repressed or initiated, or are subject to chemical (such as 60 
metabolite) regulation. 

As discussed above, expression of PCA3 in eukaryotic 
hosts requires the use of eukaryotic regulatory regions. Such 
regions will, in general, include a promoter region sufficient 
to direct the initiation of RNA synthesis. Preferred eukary- 65 
otic promoters include, for example, the promoter of the 
mouse metallothionein I gene sequence (Hamer et al., 7. 
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Mol. Appl Gen. 1:273-288 (1982)); the TK promoter of 
Herpes virus (McKnight, Cell 31:355-365 (1982)); the 
SV40 early promoter (Benoist et al, Nature {London) 290: 
304-310 (1981)); the yeast gal4 gene sequence promoter 
(Johnston et sA.,Proc. Natl Acad. Sci. (USA) 79:6971-6975 
(1982); Silver et al., Proc. Natl Acad. Sci. (USA) 
81:5951-5955 (1984)) and the CMV immediate-early gene 
promoter (Thomsen et al., Proc. Natl Acad. Sci (USA) 
81:659-663 (1984). 

As is widely known, translation of eukaryotic mRNA is 
initiated at the codon which encodes the first methionine. 
For this reason, it is preferable to ensure that the linkage 
between a eukaryotic promoter and a PCA3 coding sequence 
does not contain any intervening codons which are capable 
of encoding a methionine (i.e., AUG). The presence of such 
codons results either in a formation of a fusion protein (if the 
AUG codon is in the same reading frame as the PCA3 
coding sequence) or a frame-shift mutation (if the AUG 
codon is not in the same reading frame as the PCA3 coding 
sequence). 

A PCA3 nucleic acid molecule and an operably linked 
promoter can be introduced into a recipient prokaryotic or 
eukaryotic cell either as a non- replicating DNA (or RNA) 
molecule, which can either be a linear molecule or, more 
preferably, a closed covalent circular molecule. Since such 
molecules are incapable of autonomous replication, the 
expression of the gene can occur through the transient 
expression of the introduced sequence. Alternatively, per- 
manent expression can occur through the integration of the 
introduced DNA sequence into the host chromosome. 

In one embodiment, a vector is employed which is 
capable of integrating the desired gene sequences into the 
host cell chromosome. Cells which have stably integrated 
the introduced DNA into their chromosomes can be selected 
by also introducing one or more markers which allow for 
selection of host cells which contain the expression vector. 
The marker can provide for prototrophy to an auxotrophic 
host, biocide resistance, e.g., antibiotics, or heavy metals, 
such as copper, or the like. The selectable marker gene 
sequence can either be directly linked to the DNA gene 
sequences to be expressed, or introduced into the same cell 
by co-transfection. Additional elements can also be needed 
for optimal synthesis of single chain binding protein mRNA. 
These elements can include splice signals, as well as tran- 
scription promoters, enhancer signal sequences, and termi- 
nation signals. cDNA expression vectors incorporating such 
elements include those described by Okayama, Molec. Cell 
Biol. 3:280 (1983). 

In a preferred embodiment, the introduced nucleic acid 
molecule will be incorporated into a plasmid or viral vector 
capable of autonomous replication in the recipient host. Any 
of a wide variety of vectors can be employed for this 
purpose. Factors of importance in selecting a particular 
plasmid or viral vector include: the ease with which recipi- 
ent cells that contain the vector can be recognized and 
selected from those recipient cells which do not contain the 
vector; the number of copies of the vector which are desired 
in a particular host; and whether it is desirable to be able to 
"shuttle" the vector between host cells of different species. 
Preferred prokaryotic vectors include plasmids such as those 
capable of replication in E. coli (such as, for example, 
pBR322, ColEl, pSClOl, pACYC 184, jiVX. Such plas- 
mids are, for example, disclosed by Sambrook (cf. Molecu- 
lar Cloning: A Laboratory Manual, second edition, edited 
by Sambrook, Fritsch, & Maniatis, Cold Spring Harbor 
Laboratory, 1989). Bacillus plasmids include pCl94, 
pC221, pT127, and the like. Such plasmids are disclosed by 
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Gryczan (In: The Molecular Biology of the Bacilli, Aca- technology. Humanized antibodies can be produced, for 
demic Press, NY (1982), pp. 307-329). Suitable Streptomy- example by replacing an immunogenic portion of an ami- 
ces plasmids include plJlOl (Kendall et al., J. Bacterial body with a corresponding, but non-immunogenic portion 
169:4177-4183 (1987)), and streptomyces bacteriophages (i.e. chimeric antibodies) (Robinson, R. R. et al., Interna- 
such as <j>C31 (Chater et al., In: Sixth International Sympo- 5 tional Patent Publication PCT/US86/02269; Akira, K. et al, 
siutn on Actinomycetales Biology , Akademiai Kaido, Budap- European Patent Application 184,187; Taniguchi, M., Euro- 
est, Hungary (1986), pp. 45-54). Pseudomonas plasmids are pean Patent Application 171,496; Morrison, S. L. et al., 
reviewed by John et al. (Rev. Infect. Dis. 8:693-704 (1986)), European Patent Application 173,494; Neuberger, M. S. et 
and Izaki (Jprt J. Bacteiol 33:729-742 (1978)). al., PCT Application WO 86/01533; Cabilly, S. et al, 

Preferred eukaryotic plasmids include, for example, BPV, 10 European Patent Application 125,023; Better, M. et al., 

vaccinia, SV40, 2-micron circle, and the like, or their Science 240:1041-1043 (1988); Liu, A. Y. et al., Proc. Natl. 

derivatives. Such plasmids are well known in the art (Bot- Acad. Sci. USA 84:3439-3443 (1987); Liu, A. Y. et al., J. 

stein et al., Miami Wntr. Symp. 19:265-274 (1982); Broach, Immunol. 139:3521-3526 (1987); Sun, L. K. et al., Proc. 

In: The Molecular Biology of the Yeast Saccharomyces: Life Natl. Acad. Sci. USA 84:214-218 (1987); Nishimura, Y. et 

Cycle and Inheritance, Cold Spring Harbor Laboratory, 15 al., Cane. Res. 47:999-1005 (1987); Wood, C R. et at, 

Cold Spring Harbor, N.Y., p. 445-470 (1981); Broach, Cell Nature 314:446-449 (1985)); Shaw et al., 7. Natl. Cancer 

28:203-204 (1982); Bollon et al.,7. Clin. Hematol Oncol Inst. 80:1553-1559 (1988). General reviews of "human- 

10:39-^8 (1980); Maniatis, In: Cell Biology: A Comprehen- ized" chimeric antibodies are provided by Morrison, S. L. 

sive Treatise, Vol. 3, Gene Sequence Expression, Academic (Science, 229:1202-1207 (1985)) and by Oi, V. T. et al, 

Press, NY, pp. 563-608 (1980)). 20 BioTechniques 4:214 (1986)). Suitable "humanized" anti- 

Once the vector or nucleic acid molecule containing the bodies can be alternatively produced by CDR or CEA 

construct(s) has been prepared for expression, the DNA substitution (Jones, P. T. et al., Nature 321:552-525 (1986); 

constructs) can be introduced into an appropriate host cell Verhoeyan et al., Science 239:1534 (1988); Beidler, C. B. et 

by any of a variety of suitable means, i.e., transformation, al.,7. Immunol 141:4053-4060 (1988)). 

transfection, conjugation, protoplast fusion, electroporation, 25 In another embodiment, the present invention relates to a 

particle gun technology, calcium phosphate-precipitation, hybridoma which produces the above-described monoclonal 

direct microinjection, and the like. After the introduction of antibody. A hybridoma is an immortalized cell line which is 

the vector, recipient cells are grown in a selective medium, capable of secreting a specific monoclonal antibody, 

which selects for the growth of vector-containing cells. In general, techniques for preparing monoclonal antibod- 

Expression of the cloned gene molecule(s) results in the 30 j es arjc i hybridomas are well known in the art (Campbell, 

production of PCA3. This can take place in the transformed "Monoclonal Antibody Technology: Laboratory Techniques 

cells as such, or following the induction of these cells to in Biochemistry and Molecular Biology" Elsevier Science 

differentiate (for example, by administration of bromodeox- Publishers, Amsterdam, The Netherlands (1984); St. Groth 

yuracil to neuroblastoma cells or the like). e t al., J. Immunol. Methods 35:1-21 (1980)). 

VII. An Antibody Having Binding Affinity to a PCA3 35 ^ animal ( mouse > rabbit > and lhe *& e ) which is known 

Polypeptide and a Hybridoma Containing the Antibody to P roducc antibodies can be immunized with the selected 

In another embodiment, the present invention relates to an polypeptide. Methods for immunization are well known in 

antibody having binding affinity specifically to a PCA3 the arL Such methods include subcutaneous or interpento- 

polypeptide as described above or specifically to a PCA3 , n neal ^J^ 00 of the polypeptide. One skilled in the art will 

polypeptide binding fragment thereof. An antibody binds recognize that the amount of polypeptide used for immum- 

specifically to a PCA3 polpeptide or binding fragment zatl0D wI] var y based on the animal which is immunized, 

thereof if it does not bind to non-PCA3 polypeptides. Those the antigenicity of the polypeptide and the site of injection, 

which bind selectively to PCA3 would be chosen for use in ^ polypeptide can be modified or administered in an 

methods which could include, but should not be limited to, 45 ad j uva n* in order to increase the peptide antigenicity. Meth- 

the analysis of altered PCA3 expression in tissue containing ods of increasing the antigenicity of a polypeptide are well 

PCA3. known in Lhe art. Such procedures include coupling the 

The PCA3 proteins of the present invention can be used ami S en ^ a heterologous protein (such as globulin or 

in a variety of procedures and methods, such as for the p-galactosidase) or through the inclusion of an adjuvant 

generation of antibodies, for use in identifying pharmaceu- 50 dunn S immunization. 

tical compositions, and for studying DNA/protein interac- F° r monoclonal antibodies, spleen cells from the immu- 

tion. nized animals are removed, fused with myeloma cells, and 

The PCA3 peptide of the present invention can be used to allowed to become monoclonal antibody producing bybri- 

produce antibodies or hybridomas. One skilled in the art will doma cells. 

recognize that if an antibody is desired, such a peptide would 55 Any one of a number of methods well known in the art can 

be generated as described herein and used as an immunogen. be used to identify the hybridoma cell which produces an 

The antibodies of the present invention include mono- antibody with the desired characteristics. These include 

clonal and polyclonal antibodies, as well as fragments of screening the hybridomas with an ELIS A assay, western blot 

these antibodies. The invention further includes single chain analysis, or radioimmunoassay (Lutz et al., Exp. Cell Res. 

antibodies. Antibody fragments which contain the idiotype 60 175:109-124 (1988)). 

of the molecule can be generated by known techniques. For Hybridomas secreting the desired antibodies are cloned 

example, such fragments include but are not limited to: the and the class and subclass is determined using procedures 

F(ab*) 2 fragment; the Fab ! fragments, Fab fragments, and Fv known in the art (Campbell, Monoclonal Antibody Technol- 

fragments. ogy: Laboratory Techniques in Biocfiemistry and Molecular 

Of special interest to the present invention are antibodies 65 Biology, supra (1984)). 

to PCA3 which are produced in humans, or are "humanized" For polyclonal antibodies, antibody containing antisera is 

(i.e. non-immunogenic in a human) by recombinant or other isolated from the immunized animal and is screened for the 
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presence of antibodies with the desired specificity using one bound to the antibody or antibody bound to the protein. In 

of the above-described procedures. detail, the methods comprise incubating a test sample with 

In another embodiment of the present invention, the one or more of the proteins of the present invention and 
above-described antibodies are detectably labeled. Antibod- assaying whether the antibody binds to the test sample, 
ies can be detectably labeled through the use of radioiso- 5 Conditions for incubating an antibody with a test sample 
topes, affinity labels (such as biotin, avidin, and the like), vary. Incubation conditions depend on the formal employed 
enzymatic labels (such as horse radish peroxidase, alkaline in the assay, the detection methods employed, and the type 
phosphatase, and the like) fluorescent labels (such as FITC and nature of the antibody used in the assay. One skilled in 
or rhodamine, and the like), paramagnetic atoms, and the the art will recognize that any one of the commonly avail- 
like. Procedures for accomplishing such labeling are well- 10 able immunological assay formats (such as radioimmunoas- 
known in the art, for example, see (Stemberger et al., J. says, enzyme-linked immunosorbent assays, diffusion based 
Histochenu Cytochem. 18:315 (1970); Bayer et al., Meth. Ouchterlony, or rocket immunofluorescent assays) can 
Enzym. 62:308 (1979); Engval et al., Immunol 109:129 readily be adapted to employ the antibodies of the present 
(1972); Goding, J. Immunol Meth. 13:215 (1976)). The invention. Examples of such assays can be found in Chard, 
labeled antibodies of the present invention can be used for 15 An Introduction to Radioimmunoassay and Related Tech- 
in vitro, in vivo, and in situ assays to identify cells or tissues niques, Elsevier Science Publishers, Amsterdam, The Neth- 
which express a specific peptide. erlands (1986); Bullock et ah, Techniques in hwnunocy- 

In another embodiment of the present invention the tocfiemistry, Academic Press, Orlando, Fla. Vol 1 (1982), 

above-described antibodies are immobilized on a solid sup- Vol. 2 (1983), Vol. 3 (1985); Tijssen, Practice and Theory of 

port. Examples of such solid supports include plastics such 20 Enzyme Immunoassays: Laboratory Techniques in Biochem- 

as polycarbonate, complex carbohydrates such as agarose istry and Molecular Biology y Elsevier Science Publishers, 

and sepharose, acrylic resins and such as polyacrylamide Amsterdam, The Netherlands (1985). 

and latex beads. Techniques for coupling antibodies to such The immunological assay test samples of the present 

solid supports are well known in the art (Weir et al., invention include cells, protein or membrane extracts of 

"Handbook of Experimental Immunology" 4th Ed., Black- 25 cells, or biological fluids such as blood, serum, plasma, or 

well Scientific Publications, Oxford, England, Chapter 10 urine. The test sample used in the above-described method 

(1986); Jacoby et al., Meth. Enzym. 34 Academic Press, N. Y will vary based on the assay format, nature of the detection 

(1974)). The immobilized antibodies of the present inven- method and the tissues, cells or extracts used as the sample 

tion can be used for in vitro, in vivo, and in situ assays as to be assayed. Methods for preparing protein extracts or 

well as in immunochromatography. 30 membrane extracts of cells are well known in the art and can 

Furthermore, one skilled in the art can readily adapt be readily be adapted in order to obtain a sample which is 

currently available procedures, as well as the techniques, capable with the system utilized, 
methods and kits disclosed above with regard to antibodies, 

to generate peptides capable of binding to a specific peptide IX - A Agnostic Kit Comprising PCA3 Protein or Antibody 

sequence in order to generate rationally designed antipeptide 35 In another embodiment of the present invention, a kit is 

peptides, for example see Hurby et al., "Application of provided which contains all the necessary reagents to carry 

Synthetic Peptides: Antisense Peptides", In Synthetic Pep- out the previously described methods of detection. 

tides, A User's Guide, W.H. Freeman, NY, pp. 289-307 The kit can comprise: i) a first container means containing 

(1992), and Kaspczak et al., Biochemistry 28:9230-8 an above-described antibody, and ii) second container means 

(1989). 40 containing a conjugate comprising a binding partner of the 

Anti-peptide peptides can be generated in one of two antibody and a label. 

fashions. First, the anti-peptide peptides can be generated by The kit can comprise: i) a first container means containing 

replacing the basic amino acid residues found in the PCA3 an above-described protein, and preferably, ii) second con- 

peptide sequence with acidic residues, while maintaining tainer means containing a conjugate comprising a binding 

hydrophobic and uncharged polar groups. For example, 45 partner of the protein and a label. More specifically, a 

lysine, arginine, and/or histidine residues are replaced with diagnostic kit comprises PCA3 protein as described above, 

aspartic acid or glutamic acid and glutamic acid residues are to detect antibodies in the serum of potentially infected 

replaced by lysine, arginine or histidine. animals or humans. 

* w .i. j r ™**» ™ , •> * In another preferred embodiment, the kit further com- 

VIII. A Method of Detecting a PC A3 Polypeptide or Anti- c n *u * - • • 

, , . c i JF ^ 50 pnses one or more other containers comprising one or more 

* " of the following: wash reagents and reagents capable of 

In another embodiment, the present invention relates to a detecting the presence of bound antibodies. Examples of 

method of detecting a PCA3 polypeptide in a sample, detection reagents include, but are not limited to, labeled 

comprising: a) contacting the sample with an above-de- secondary antibodies, or in the alternative, if the primarv 

scribed antibody (or protein) under conditions such that 5 5 antib ody is labeled, the chromophoric, enzymatic, or anti- 

immunocomplexes form, and b) detecting the presence of bod y binding reagents which are capable of reactin wilh the 

the antibody bound to the polypeptide. In detail, the methods Jabeled antibody . compartmentalized kit can be as 

comprise incubating a test sample with one or more of the dcscribe d above for nucleic acid probe kits. 

^^I^k^^^^k\w1^^ present invention and assaying whether the Qne skiUed ^ the ^ ^ ^ ^ 

antibody binds to the test sample. Altered levels of PCA3 in 60 antibodies dcscribed in thc t J &nlion ^ n readily be 

a sample as compared to normal levels can indicate a ^ ated imo one of lhe establishe d kit formats wnicb 

specific -disease (ex. prostate cancer). are well krj0wn in me art 

In a further embodiment, the present invention relates to 

a method of detecting a PCA3 antibody in a sample, X. Diagnostic Screening 

comprising: a) contacting the sample with an above-de- 65 It is to be understood that although the following discus- 
scribed PCA3 protein, under conditions such that immuno- sion is specifically directed to human patients, the teachings 
complexes form, and b) detecting the presence of the protein are also applicable to any animal that expresses PCA3. 
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The diagnostic and screening methods of tbc invention are inhibiting a post-translational modification of a protein; 
especially useful for a patient suspected of being at risk for inducing transcription of a DNA sequence; inducing trans- 
developing a disease associated with an altered expression lation of an RNA sequence; inducing reverse transcription of 
level of PCA3 based on family history, or a patient in which an RNA or DNA sequence; inducing a post-translational 
it is desired to diagnose a PCA3-related disease (ex. prostate 5 modification of a protein; transcription of the nucleic acid as 
cancer). an RNA; translation of the nucleic acid as a protein or 

According to the invention, presymptomatic screening of enzyme; and incorporating the nucleic acid into a chromo- 

an individual in need of such screening is now possible using some of a target cell for constitutive or transient expression 

DNA encoding the PCA3 protein or the PCA3 gene of the of the therapeutic nucleic acid. 

invention or fragments thereof. The screening method of the 10 Therapeutic effects of therapeutic nucleic acids can 

invention allows a presymptomatic diagnosis, including include, but are not limited to: turning off a defective gene 

prenatal diagnosis, of the presence of a missing or aberrant or processing the expression thereof, such as antisense RNA 

PCA3 gene in individuals, and thus an opinion concerning or DNA; inhibiting viral replication or synthesis; gene 

the likelihood that such individual would develop or has therapy as expressing a heterologous nucleic acid encoding 

developed a PCA3-associated disease. This is especially 15 a therapeutic protein or correcting a defective protein; 

valuable for the identification of carriers of altered or modifying a defective or underexpression of an RNA such as 

missing PCA3 genes, for example, from individuals with a an hnRNA, an mRNA, a tRNA, or an rRNA; encoding a 

family history of a PCA3 -associated disease- Early diag- drug or prodrug, or an enzyme that generates a compound as 

nosis is also desired to maximize appropriate timely inter- a drug or prodrug in pathological or normal cells expressing 

vention. 20 the chimeric receptor; and any other known therapeutic 

In one preferred embodiment of the method of screening, effects, 

a tissue sample would be taken from such individual, and In the method of treating a PCA3-associated disease 

screened for (1) the presence of the "normal" PCA3 gene; (preferably, prostate cancer) in a patient in need of such 

(2) the presence of PCA3 mRNA and/or (3) the presence of treatment, a PCA3 gene which is not indicative of a disease 

PCA3 protein. The normal human gene can be characterized 25 state can be provided to the cells of such patient in a manner 

based upon, for example, detection of restriction digestion and amount that permits the expression of the PCA3 protein 

patterns in "normal" versus the patients DNA, including provided by such gene, for a time and in a quantity sufficient 

RFLP analysis, using DNA probes prepared against the to treat such patient. Preferably, gene replacement ("knock 

PCA3 sequence (or a functional fragment thereof taught in out") technology is used that would replace the disease 

the invention. Similarly, PCA3 mRNA can be characterized 30 causing PCA3 gene with a PCA3 gene which does not cause 

and compared to normal PCA3 mRNA (a) levels and/or (b) disease (specifically, prostate cancer), 

size as found in a human population not at risk of developing Included as well in the invention are pharmaceutical 

PCA3-associated disease using similar probes. Lastly, PCA3 compositions comprising an effective amount of at least one 

protein can be (a) detected and/or (b) quantitated using a PCA3 antisense oligonucleotide, in combination with a 

biological assay for PCA3 activity or using an immunologi- 35 pharmaceutical ly acceptable carrier. Such antisense oligos 

cal assay and PCA3 antibodies. When assaying PCA3 include, but are not limited to, at least one nucleotide 

protein, the immunological assay is preferred for its speed. sequence of 12-500 bases in length which is complementary 

An (1) aberrant PCA3 DNA size pattern, and/or (2) aberrant to PCA3 exons 1, 2, 3, 4a-^td; a DNA sequence of SEQ ID 

PCA3 mRNA sizes or levels and/or (3) aberrant PCA3 NO:l, 3, 4, or 6; or a DNA sequence encoding at least 4 

protein levels would indicate that the patient is at risk for 40 amino acids of SEQ ID NO:2 or SEQ ID NO:7. 

developing a PCA3-associated disease. Alternatively, the PCA3 nucleic acid can be combined 

More specifically, a method of diagnosing the presence or with a lipophilic carrier such as any one of a number of 

predisposition to develop prostate cancer in a patient is sterols including cholesterol, cholate and deoxycholic acid, 

provided herein. A preferred sterol is cholesterol. 

The screening and diagnostic methods of (he invention do 45 The PCA3 gene therapy nucleic acids and the pharma- 

not require that the entire PCA3 DNA coding sequence be ceutical compositions of the invention can be administered 

used for the probe. Rather, it is only necessary to use a by any means that achieve their intended purpose. For 

fragment or length of nucleic acid that is sufficient to detect example, administration can be by parenteral, subcutaneous, 

the presence of the PCA3 gene in a DNA preparation from intravenous, intramuscular, intra-peritoneal, or transdermal 

a normal or affected individual, the absence of such gene, or 50 routes. The dosage administered will be dependent upon the 

an altered physical property of such gene (such as a change age, health, and weight of the recipient, kind of concurrent 

in electrophoretic migration pattern). Preferably, any of the treatment, if any, frequency of treatment, and the nature of 

probes as described above are used. the effect desired. 

Prenatal diagnosis can be performed when desired, using Compositions within the scope of this invention include 

any known method to obtain fetal cells, including amnio- 55 all compositions wherein the PCA3 antisense oligonucle- 

centesis, chorionic villous sampling (CVS), and fetoscopy. otide is contained in an amount effective to achieve 

Prenatal chromosome analysis can be used to determine if decreased expression of at least one PCA3 gene. While 

the portion of the chromosome possessing the normal PCA3 individual needs vary, determination of optimal ranges of 

gene is present in a heterozygous state. effective amounts of each component is within the skill of 

vi -ru T . . 60 the art. Typically, the PCA3 nucleic acid can be administered 

XL Therapeutic Treatments , i u ♦ j r^n^c. 1 n ,a 

r to mammals, e.g. humans, at a dose of 0.005 to 1 mg/kg/day, 

A. Therapeutic Nucleic Acids or an equivalent amount of the pharmaceutically acceptable 

A therapeutic nucleic acid as a therapeutic agent can have, salt thereof, per day of the body weight of the mammal being 

but is not limited to, at least one of the following therapeutic treated. 

effects on a target cell: inhibiting transcription of a DNA 65 Suitable formulations for parenteral administration 

sequence; inhibiting translation of an RNA sequence; inhib- include aqueous solutions of the PCA3 nucleic acid in 

iting reverse transcription of an RNA or DNA sequence; water-soluble form, for example, water-soluble salts. Id 
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addition, suspensions of the active compounds as appropri- The agents screened in the assays can be, but are not 

ate oily injection suspensions can be administered. Suitable limited to, antibodies, peptides, carbohydrates, vitamin 

lipophilic solvents or vehicles include fatty oils, for derivatives, or other pharmaceutical agents. These agents 

example, sesame oil, or synthetic fatty acid esters, for can be selected and screened 1) at random, 2) by a rational 

example, ethyl oleate or triglycerides. Aqueous injection 5 selection or 3) by design using for example, protein or ligand 

suspensions can contain substances which increase the vis- modeling techniques (preferably, computer modeling), 

cosity of the suspension include, for example, sodium car- For random screening, agents such as antibodies, pep- 

boxymethyl cellulose, sorbitol, and/or dextran. Optionally, tides, carbohydrates, pharmaceutical agents and the like are 

the suspension can also contain stabilizers. selected at random and are assayed for their ability to bind 

Many vector systems are known in the art to provide such 10 to or stimulate/block the activity of the PCA3 protein. , 

delivery to human patients in need of a gene or protein Alternatively, agents may be rationally selected or 

missing from the cell. For example, retrovirus systems can designed. As used herein, an agent is said to be "rationally 

be used, especially modified retrovirus systems and espe- selected or designed" when the agent is chosen based on the 

cially herpes simplex virus systems (Gage et al., U.S. Pat. configuration of the PCA3 protein. 

No. 5,082,670). Such methods are provided for, in, for 15 In one embodiment, the present invention relates to a 

example, the teachings of Breakefield, X. A. et al., The New method of screening for an antagonist or agonist which 

Biologist 3:203-218 (1991); Huang, Q. et al., Experimental stimulates or blocks the activity of PCA3 comprising: 

Neurology 115:303-316 (1992); WO93/03743; WO90/ (a) incubating a cell expressing PCA3 with an agent to be 

0944; Taylor, WO 92/06693; Mulligan, R. C, Science tested; and 

260:926-932 (1993); and Brown et al., "Retroviral Vectors," 20 (b) assaying the cell for the activity of the PCA3 protein 

in DNA Cloning: A Practical Approach, Volume 3, IRL by measuring the agents effect on ATP binding of 

Press, Washington, D.C. (1987). Delivery of a DNA PCA3. 

sequence encoding a normally expressed PCA3 protein will Any cell may be used in the above assay so long as it 

effectively replace the PCA3 gene responsible for the dis- expresses a functional form of PCA3 and the PCA3 activity 

ease state (ex. prostate cancer). 25 can be measured. The preferred expression cells are eukary- 

The means by which the vector carrying the nucleic acid otic cells or organisms. Such cells can be modified to contain 

can be introduced into the cell include but is not limited to, DNA sequences encoding PCA3 using routine procedures 

microinjection, electroporation, transduction, or transfection known in the art. Alternatively, one skilled in the art can 

using DEAE-Dextran, lipofection, calcium phosphate or introduce mRNA encoding the PCA3 protein directly into 

other procedures known to one skilled in the art (Molecular 30 the cell. 

Cloning, A Laboratory Manual, Sambrook et al., eds., Cold Using PCA3 ligands (ligands including antagonists and 

Spring Harbor Press, Plainview, N.Y. (1989)). agonists as described above) the present invention further 

In another embodiment of this invention, a normal PCA3 provides a method for modulating the activity of the PCA3 

gene is expressed as a recombinant gene in a cell, so that the protein in a cell. In general, ligands (antagonists and ago- 

cells can be transplanted into a mammal, preferably a human 35 nists) which have been identified to block or stimulate the 

in need of gene therapy. To provide gene therapy to an activity of PCA3 can be formulated so that the ligand can be 

individual, a genetic sequence which encodes for all or part contacted with a cell expressing a PCA3 protein in vivo. The 

of the PCA3 gene is inserted into a vector and introduced contacting of such a cell with such a ligand results in the in 

into a host cell. v i v0 modulation of the activity of the PCA3 proteins. So 

Further gene therapy methods which can be used to 40 lon S ™ a formulation barrier or toxicity barrier does not 

transfer nucleic acid to a patient are set forth in Chatterjee exist, ligands identified in the assays described above will be 

and Wong, Current Topics in Microbiol, and Immuno., 218: effective for in vivo use. 

61-73 (1996); Zhang, 7. Mol. Med. 74:191-204 (1996); In another embodiment, the present invention relates to a 
Schmidt-Wolf and Schmidt-Wolf, J. of Hematotherapy method of administering PCA3 or a PCA3 ligand (including 
4:551-561 (1995); Shaughnessy et al., Seminars in Oncol- 4 * ?CA3 antagonists and agonists) to an animal (preferably, a 
ogy 23 (1): 159-171 (1996); and Dunbar Annu. Rev. Med. mammal (specifically, a human)) in an amount sufficient to 
47-11-20 (1996) effect an altered level of PCA3 in the animal. The admin- 
Specificity for gene expression in prostate cancer cells can &«ed PCA3 or PCA3 «> u W specifically effect PCA3 
be conferred by using appropriate cell-specific regulatory associated functions. Further, since PCA3 is expressed m 
sequences, such as cell-specific enhancers and promoters. 50 prostatic cancer cells, administration of PCA3 or PCA3 

Thus, gene therapy can be used to alleviate PCA3 related h S and could be used to aIler PCA3 levels 10 such celIs " 
pathology by inhibiting the inappropriate expression of a 0ne sldlled in < he art wlU *PP«"ate *at the amounts to 
particular form of PC A3. Moreover, gene therapy can be administered for any particular treatment protocol can 
used to alleviate such pathologies by providing the appro- readil y * determined. The dosage should not be so large as 
priate expression level of a particular form of PCA3. In this 55 t0 cause adverse t s,de effects > suc^h as unwanted cross- 
case, particular PCA3 nucleic acid sequences can be coded reactions, anaphylactic reactions, and the like. Generally, the 
by DNA or RNA constructs which are administered in the dosa S e ^ var V wih the age, condition, sex and extent of 
form of viruses, as described above. disease ™ the P atient ' COUDter indications, if any, and other 

such variables, to be adjusted by the individual physician. 

B. Antagonists and Agonists of PCA3 60 Dosage can vary from 0.001 mg/kg to 50 mg/kg of PCA3 or 

The ability of antagonists and agonists of PCA3 to PCA3 ligand, in one or more administrations daily, for one 

interfere or enhance the activity of PCA3 can be evaluated or several days. PCA3 or PCA3 ligand can be administered 

with cells containing PCA3. An assay for PCA3 activity in parenterally by injection or by gradual perfusion over time, 

cells can be used to determine the functionality of the PC A3 It can be administered intravenously, intraperitoneally, intra- 

protein in the presence of an agent which may act as 65 muscularly, or subcutaneously. 

antagonist or agonist, and thus, agents that interfere or Preparations for parenteral administration include sterile 

enhance the activity of PCA3 are identified. or aqueous or non -aqueous solutions, suspensions, and 
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emulsions. Examples of non-aqueous solvents are propylene 
glycol, polyethylene glycol, vegetable oils such as olive oil, 
and injectable organic esters such as ethyl oleate. Aqueous 
carriers include water, alcoholic/aqueous solutions, emul- 
sions or suspensions, including saline and buffered media. 
Parenteral vehicles include sodium chloride solution, Ring- 
er's dextrose and sodium chloride, lactated Ringer's, or 
fixed oils. Intravenous vehicles include fluid and nutrient 
replenishes, electrolyte replenishers, such as those based on 
Ringer's dextrose, and the like. Preservatives and other 
additives can also be present, such as, for example, antimi- 
crobials, antioxidants, chelating agents, inert gases and the 
like. See, generally, Remington's Pharmaceutical Science, 
16th Ed., Mack Eds. (1980). 

In another embodiment, the present invention relates to a 
pharmaceutical composition comprising PCA3 or PCA3 
Hgand in an amount sufficient to alter PCA3 associated 
activity, and a pharmaceutically acceptable diluent, carrier, 
or excipient. Appropriate concentrations and dosage unit 
sizes can be readily determined by one skilled in the art as 
described above (See, for example, Remington's Pharma- 
ceutical Sciences (16th ed., Osol, A., Ed., Mack, Easton Pa. 
(1980) and WO 91/19008). 

C. Immunotherapy 

The present invention provides the above-described 
PCA3 antibodies (preferably, PCA3 murine antibodies and 
chimeric PCA3 murine-human antibodies, and fragments 
and regions thereof) which inhibit or neutralize PCA3 
biological activity in vivo and are specific for PCA3. These 
antibodies can be used for therapeutic purposes in subjects 
having pathologies or conditions associated with the pres- 
ence of aberrant PCA3 expression. Antibodies, and frag- 
ments, regions and derivatives thereof, of the present inven- 
tion preferably contain at least one region which recognizes 
an epitope of PCA3 which has inhibiting and/or neutralizing 
biological activity in vivo. 

Treatment comprises parenterally administering a single 
or multiple doses of the antibody, fragment or derivative. 
Preferred for human pharmaceutical use are high affinity 
potent PCA3-inhibiting and/or neutralizing murine and chi- 
meric antibodies, fragments and regions of this invention. 

Monoclonal antibodies of the present invention may be 
administered by any means that enables the active agent to 
reach the agent's site of action in the body of a mammal 
Because proteins are subject to being digested when admin- 
istered orally, parenteral administration, i.e., intravenous, 
subcutaneous, intramuscular, would ordinarily be used to 
optimize absorption. 

Monoclonal antibodies of the present invention may be 
administered either as individual therapeutic agents or in 
combination with other therapeutic agents. They can be 
administered alone, but are generally administered with a 
pharmaceutical carrier selected on the basis of the chosen 
route of administration and standard pharmaceutical prac- 
tice. 

The dosage administered will, of course, vary depending 
upon known factors such as the pharmacodynamic charac- 
teristics of the particular agent, and its mode and route of 
administration; age, health, and weight of the recipient; 
nature and extent of symptoms, kind of concurrent treat- 
ment, frequency of treatment, and the effect desired. Usually 
a daily dosage of active ingredient can be about 0.1 to 100 
milligrams per kilogram of body weight. Ordinarily 0.5 to 
50, and preferably 1 to 10 milligrams per kilogram per day 
given in divided doses 1 to 6 times a day or in sustained 
release form is effective to obtain desired results. 
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Dosage forms (composition) suitable for internal admin- 
istration generally contain from about 1 milligram to about 
500 milligrams of active ingredient per unit. In these phar- 
maceutical compositions the active ingredient will ordi- 

5 narily be present in an amount of about 03-95% by weight 
based on the total weight of the composition. 

For parenteral administration, the antibody can be formu- 
lated as a solution, suspension, emulsion or lyophilized 
powder in association with a pharmaceutically acceptable 

10 parenteral vehicle. Examples of such vehicles are water, 
saline, Ringer's solution, dextrose solution, and 5% human 
serum albumin. Liposomes and nonaqueous vehicles such as 
fixed oils may also be used. The vehicle or lyophilized 
powder may contain additives that maintain isotonicity (e.g., 

15 sodium chloride, mannitol) and chemical stability (e.g., 
buffers and preservatives). The formulation is sterilized by 
commonly used techniques. 

Suitable pharmaceutical carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, A. 

20 Osol, a standard reference text in this field. 

The murine and chimeric antibodies, fragments and 
regions of this invention, their fragments, and derivatives 
can be used therapeutically as immunoconjugates (see for 
review: Dillman, R. 0.,Ann. Int. Med. 111:592-603 (1989)). 

25 They can be coupled to cytotoxic proteins, including, but not 
limited to Ricin-A, Pseudomonas toxin, and Diphtheria 
toxin. Toxins conjugated to antibodies or other ligands, are 
known in the art (see, for example, Olsnes, S. et al., 
Immunol. Today 10:291-295 (1989)). Plant and bacterial 

30 toxins typically kill cells by disrupting the protein synthetic 
machinery. 

The antibodies of this invention can be conjugated to 
additional types of therapeutic moieties including, but not 
limited to, radionuclides, cytotoxic agents and drugs. 

3:> Examples of radionuclides which can be coupled to anti- 
bodies and delivered in vivo to sites of antigen include ^Bi, 
131 1, 18<5 Re, and 90 Y, which list is not intended to be 
exhaustive. The radionuclides exert their cytotoxic effect by 
locally irradiating the cells, leading to various intracellular 

40 lesions, as is known in the art of radiotherapy. 

Cytotoxic drugs which can be conjugated to antibodies 
and subsequently used for in vivo therapy include, but are 
not limited to, daunorubicin, doxorubicin, methotrexate, and 
Mitomycin C. Cytotoxic drugs interfere with critical cellular 

45 processes including DNA, RNA, and protein synthesis. For 
a fuller exposition of these classes of drugs which are known 
in the art, and their mechanisms of action, see Goodman, A. 
G., et al., Good/nan and Oilman r s THE PHARMA COLOGI- 
CAL BASIS OF THERAPEUTICS, 7th Ed., Macmillan Pub- 

30 lishing Co., 1985. 

The antibodies of this invention may be advantageously 
utilized in combination with other monoclonal or murine 
and chimeric antibodies, fragments and regions, or with 

55 lymphokines or hemopoietic growth factors, etc., which 
serve to increase the number or activity of effector cells 
which interact with the antibodies. 

XII. Transgenic PCA3 Non-Human Animals 
6 0 Methods of Generating Transgenic Non-Human Animals 
The non-human animals of the invention comprise any 
animal having a transgenic interruption or alteration of the 
endogenous gene(s) (knock-out animals) and/or into the 
genome of which has been introduced one or more trans- 
65 genes that direct the expression of human PCA3. Also 
prefered are the introduction of antisense PCA3 nucleic 
acids. 
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Such non-human animals include vertebrates such as 
rodents, non-human primates, sheep, dog, cow, amphibians, 
reptiles, etc. Preferred non-human animals are selected from 
non-human mammalian species of animals, most preferably, 
animals from the rodent family including rats and mice, 
most preferably mice. 

The transgenic animals of the invention are animals into 
which has been introduced by connatural means (i.e., by 
human manipulation), one or more genes that do not occur 
naturally in the animal, e.g., foreign genes, genetically 
engineered endogenous genes, etc. The nonnaturaUy intro- 
duced genes, known as transgenes, may be from the same or 
a different species as the animal but not naturally found in 
the animal in the configuration and/or at the chromosomal 
locus conferred by the transgene. Transgenes may comprise 
foreign DNA sequences, i.e., sequences not normally found 
in the genome of the host animal. Alternatively or addition- 
ally, transgenes may comprise endogenous DNA sequences 
that are abnormal in that they have been rearranged or 
mutated in vitro in order to alter the normal in vivo pattern 
of expression of the gene, or to alter or eliminate the 
biological activity of an endogenous gene product encoded 
by the gene. (Watson, J. D., et al., in Recombinant DNA, 2d 
Ed., W.H. Freeman & Co., New York (1992), pages 
255-272; Gordon, J. W., Intl. Rev. CytoL 115:171-229 
(1989); Jaenisch, R., Science 240:1468-1474 (1989); Ros- 
sant, J., Neuron 2:323-334 (1990)). 

The transgenic non-human animals of the invention are 
produced by introducing transgenes into the germline of the 
non-human animal. Embryonic target cells at various devel- 
opmental stages are used to introduce the transgenes of the 
invention. Different methods are used depending on the 
stage of development of the embryonic target cell(s). 

1. Microinjection of zygotes is the preferred method for 
incorporating transgenes into animal genomes in the course 
of practicing the invention. A zygote, a fertilized ovum that 
has not undergone pronuclei fusion or subsequent cell divi- 
sion, is the preferred target cell for microinjection of trans- 
genic DNA sequences. The murine male pronucleus reaches 
a size of approximately 20 micrometers in diameter, a 
feature which allows for the reproducible injection of 1-2 
picoliters of a solution containing transgenic DNA 
sequences. The use of a zygote for introduction of trans- 
genes has the advantage that, in most cases, the injected 
transgenic DNA sequences will be incorporated into the host 
animal's genome before the first cell division (Brinster, et 
al, Proc. Natl Acad. Sci. {USA) 82:4438^442 (1985)). As 
a consequence, all cells of the resultant transgenic animals 
(founder animals) stably carry an incorporated transgene at 
a particular genetic locus, referred to as a transgenic allele. 
The transgenic allele demonstrates Mendelian inheritance: 
half of the offspring resulting from the cross of a transgenic 
animal with a non-transgenic animal will inherit the trans- 
genic allele, in accordance with Mendel's rules of random 
assortment. 

2. Viral integration can also be used to introduce the 
transgenes of the invention into an animal. The developing 
embryos are cultured in vitro to the developmental stage 
known as a blastocyst. At this time, the blasto meres may be 
infected with appropriate retroviruses (Jaenich, R., Proc. 
Natl Sci. (USA) 73:1260-1264 (1976)). Infection of the 
blastomeres is enhanced by enzymatic removal of the zona 
pellucida (Hogan, et al., in Manipulating the Mouse Embryo, 
Cold-Spring Harbor Press, Cold Spring Harbor, N.Y 
(1986)). Transgenes are introduced via viral vectors which 
are typically replication-defective but which remain com- 
petent for integration of viral-associated DNA sequences, 
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including transgenic DNA sequences linked to such viral 
sequences, into the host animal's genome (Jahner, et al., 
Proc. Natl. Acad. Sci. (USA) 82:6927-6931 (1985); Van der 
Putten, et al., Proc. Natl. Acad. Sci. (USA) 82:6148-6152 

5 (1985)). Transfeclion is easily and efficiently obtained by 
culture of blastomeres on a mono-layer of cells producing 
the transgene-containing viral vector (Van der Putten, el al., 
Proc. Natl Acad. ScL (USA) 82:6148-6152 (1985); Stewart, 
et al, EMBO Journal 6:383-388 (1987)). Alternatively, 

10 infection may be performed at a later stage, such as a 
blastocoele (Jahner, D., et al., Nature 298:623-628 (1982)). 
In any event, most transgenic founder animals produced by 
viral integration will be mosaics for the transgenic allele; 
that is, the transgene is incorporated into only a subset of all 

15 the cells that form the transgenic founder animal. Moreover, 
multiple viral integration events may occur in a single 
founder animal, generating multiple transgenic alleles which 
will segregate in future generations of offspring. Introduc- 
tion of transgenes into germline cells by this method is 

20 possible but probably occurs at a low frequency (Jahner, D., 
et al., Nature 298:623-628 (1982)). However, once a trans- 
gene has been introduced into germline cells by this method, 
offspring may be produced in which the transgenic allele is 
present in all of the animal's cells, i.e., in both somatic and 

25 germline cells. 

3. Embryonic stem (ES) cells can also serve as target cells 
for introduction of the transgenes of the invention into 
animals. ES cells are obtained from pre-implantation 
embryos that are cultured in vitro (Evans, M. J., et al., 

30 Nature 292:154-156 (1981); Bradley, M. O., et al, Nature 
309:255-258 (1984); Gossler, et al., Proc. Natl Acad. Sci. 
(USA) 83:9065-9069 (1986); Robertson et al., Nature 322: 
445-448 (1986); Robertson, E. J., in Teratocarcinomas and 
Embryonic Stem Cells: A Practical Approadi, Robertson, E. 

35 J., ed., IRL Press, Oxford (1987), pages 71-112). ES cells, 
which are commercially available (from, e.g., Genome Sys- 
tems, Inc., St. Louis, Mo.), can be transformed with one or 
more transgenes by established methods (Lovell-Badge, R. 
H., in Teratocarcinomas and Embryonic Stem Cells: A 

40 Practical Approach, Robertson, E. J., ed., IRL Press, Oxford 
(1987), pages 153-182). Transformed ES cells can be com- 
bined with an animal blastocyst, whereafter the ES cells 
colonize the embryo and contribute to the germline of the 
resulting animal, which is a chimera (composed of cells 

45 derived from two or more animals) (Jaenisch, R., Science 
240:1468-1474 (1988); Bradley, A., in Teratocarcinomas 
and Embryonic Ste?n Cells: A Practical Approach, Robert- 
son, E. J., ed., IRL Press, Oxford (1987), pages 113-151). 
Again, once a transgene has been introduced into germline 

50 cells by this method, offspring may be produced in which the 
transgenic allele is present in all of the animal's cells, i.e., in 
both somatic and germline cells. 

However it occurs, the initial introduction of a transgene 
is a Lamarckian (non-Mendelian) event. However, the trans- 

55 genes of the invention may be stably integrated into germ 
line cells and transmitted to offspring of the transgenic 
animal as Mendelian loci. Other transgenic techniques result 
in mosaic transgenic animals, in which some cells carry the 
transgenes and other cells do not. In mosaic transgenic 

60 animals in which germ line cells do not carry the transgenes, 
transmission of the transgenes to offspring does not occur. 
Nevertheless, mosaic transgenic animals are capable of 
demonstrating phenotypes associated with the transgenes. 
Transgenes may be introduced into non-human animals in 

65 order to provide animal models for human diseases. Trans- 
genes that result in such animal models include, e.g., trans- 
genes that encode mutant gene products associated with an 
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inborn error of metabolism in a human genetic disease and 
iransgenes that encode a human factor required to confer 
susceptibility to a human pathogen (i.e., a bacterium, virus, 
or other pathogenic microorganism) (Leder et aL, U.S. Pat. 
No. 5,175,383 (Dec. 29, 1992); Kindt et aL, U.S. Pat. No. 5 
5,183,949 (Feb. 2, 1993); Small et al., Cell 46:13-18 (1986); 
Hooper et al., Nature 326:292-295 (1987); Stacey et al., 
Nature 332:131-136 (1988); Windle et aL, Nature 343: 
665-669 (1990); Katz et aL, Cell 74:1089-1100 (1993)). 
Transgenically introduced mutations comprise null ("knock- 10 
out") alleles in which a DNA sequence encoding a selectable 
and/or detectable marker is substituted for a genetic 
sequence normally endogenous to a non-human animal. 
Resultant transgenic non-human animals that are predis- 
posed to a disease, or in which the transgene causes a 15 
disease, may be used to identify compositions thai induce 
the disease and to evaluate the pathogenic potential of 
compositions known or suspected to induce the disease 
(Bems, A. J. M., U.S. Pat. No. 5,174,986 (Dec. 29, 1992)), 
or to evaluate compositions which may be used to treat the 20 
disease or ameliorate the symptoms thereof (Scott et aL, WO 
94/12627 (1994)). 

Offspring that have inherited the transgenes of the inven- 
tion are distinguished from litterraates that have not inher- 
ited transgenes by analysis of genetic material from the 25 
offspring for the presence of biomolecules that comprise 
unique sequences corresponding to sequences of, or encoded 
by, the transgenes of the invention. For example, biological 
fluids that contain polypeptides uniquely encoded by the 
selectable marker of the transgenes of the invention may be 30 
immunoassayed for the presence of the polypeptides. A 
more simple and reliable means of identifying transgenic 
offspring comprises obtaining a tissue sample from an 
extremity of an animal, e.g., a tail, and analyzing the sample 
for the presence of nucleic acid sequences corresponding to 35 
the DNA sequence of a unique portion or portions of the 
transgenes of the invention, such as the selectable marker 
thereof. The presence of such nucleic acid sequences may be 
determined by, e.g., hybridization ("Southern") analysis 
with DNA sequences corresponding to unique portions of 40 
the transgene, analysis of the products of PCR reactions 
using DNA sequences in a sample as substrates and oligo- 
nucleotides derived from the transgene's DNA sequence, 
etc. 

The present invention is described in farther detail in the 45 
following non-limiting examples. 
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EXAMPLE 1 

Isolation and Characterization of PCA3 cDNAand Genomic 
DNA 

In order to identify new markers for prostate cancer, a 
differential display analysis (Liang et aL, Science 257: 
967-971 (1992)) was used to identify genes overexpressed 55 
in prostatic carcinomas in comparison to normal prostate; 
total RNA from normal, benign hyperplastic and malignant 
prostatic tissue from the same patients was extracted. Using 
twenty different combinations of primers (four anchored 
primers, five arbitrary primers), eleven apparently differen- 60 
lially expressed mRNAs were identified (i.e., consistently 
overexpressed in all carcinomas studied and not expressed in 
normal or BPH tissue). The complementary DNA (cDNA) 
fragments were used as probes for Northern blot analysis to 
confirm the consistent overexpression in the prostatic tumors 65 
used for the differential display. One of the probes (named 
DD3, a 486 bp cDNA) detected two major transcripts (2.3 



and 4.0 kb) that are highly overexpressed in 47 of 50 human 
prostatic tumors studied, whereas no (or very low levels of) 
expression of these transcripts was found in normal or BPH 
tissue from the same patients. 

To obtain a full length cDNA clone, a cDNA library was 
constructed using mRNA isolated from human primary 
prostatic tumor tissue. 250 positive DD3 related clones were 
obtained from screening this library. 80 clones were purified 
and the nucleotide sequence of these clones was determined 
by automated sequence analysis. 

A genomic library constructed of human placenta 
genomic DNA cloned in XFYX2 was screened using DD3 as 
a probe. Four different clones were obtained, two of them 
located towards the 5* end of the gene (XFIX-ME3 and 
-ME4) and two clones located towards the 3 1 end of the gene 
(XFIX-MEl and -ME2). The 5* end of >.FIX-ME4 was 
subcloned and used as a probe to screen the genomic library. 
Three new, unique clones were isolated (XFIX-1H1, IH2, and 
IH6). 

From the 80 analyzed cDNA clones, at least four different 
transcripts were shown to be present due to alternative 
splicing or alternative polyadenylation. Sequence analysis of 
the genomic clones as compared to the cDNA clones 
revealed the genomic structure of the PCA3 gene. Three 
introns and 4 exons are present. The first intron is approxi- 
mately 20 kb in length. 

The first cDNA species is found in approximately 5% of 
the cDNA clones and contains exons 1, 2, 3, 4a and 4b 
(poly-adenylation after 4b is preceeded by a real consensus 
poly-A-addition signal)(FIG. 1). 

The second cDNA species, found in approximately 15% 
of the cDNA cloned, contains exons 1, 3, 4a, 4b and 4c, 
arises by alternative splicing of the second exon (not present 
in this cDNA) and terminates at a different (real consensus) 
poly-A-addition signal (FIG. 1). 

The third cDNA species contains exons 1, 3, 4a, and 4b 
and is the most common one found (approximately 65% of 
80 clones) (FIG. 1). This cDNA is most likely responsible 
for the most prominent transcript seen by Northern blot 
analysis (2 kb). 

The fourth cDNA species detected contains exons 1, 3, 
and 4a representing about 15% of clones, and terminates 
after 4a, which is the original DD3 clone stop site (FIG. 1). 
The poly-A-addition signal present here is close to the 
consensus sequence. 

PCA3 is a gene wherein significant alternative splicing (as 
well as alternative poly-adenylation) occurs, as evidenced 
by the differently sized transcripts observed on Northern 
blots and the different types of clones identified. As men- 
tioned previously, other splicing variants can be identified, 
as virtually every combination of exons is possible. For 
instance, a cDNA clone having exons 2, 3, 4a, 4b, and 4c has 
recently been identified. Indeed, it appears that clones rep- 
resenting virtually all possible exon combinations have been 
isolated. 

One such splicing variant was identified by sequencing a 
clone named XDD3.6. XDD3.6 is a Xgtll clone identified 
and isolated upon screening of a cDNA library made from 
prostate RNA of a 25 year old male (obtained from 
Clonetech) with a PCA3 probe. XDD3.6 contains exon 3, 4a, 
4b, 4c, and 4d. However, this cDNA clone also contains 
intron sequences (part of intron 2, as well as intron 3). 

A comparison of the two deposited clones PMB9 and 
XDD3.6 is shown in FIG. 3. 

Different combinations of exons were examined by com- 
puter analysis to identify open reading frames (ORFs) and to 
predict the protein encoding region. The longest ORF was 
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also the most highly likely protein encoding region. The 
longest ORF of 153 nucleotides encodes a small peptide of 
51 amino acids, PCA3. PCA3 is encoded by part of exon 3 
and 4a. The small size of the protein suggests that the protein 
most likely functions as a messenger molecule and has the 5 
potential to be secreted from the cells. The nucleotide 
sequence of exons l-4a-d and the amino acid sequence of 
PCA3 are shown in FIG. 2 and FIG. 5 (SEQ ID NO:l and 
6 and 2 and 7, respectively). 

It will be recognized by the person of ordinary skill, that 10 
a cDNA clone comprising the nucleic acid sequence pre- 
sented in SEQ ID NO:6 and shown in FIG. 5 can be obtained 
as previously described by isolating and characterizing 
PCA3 cDNA clones. For example, and as commonly known 
in the art, probes which are specific to at least one of the 5* 15 
end, exon 1, 2, 3, 4a, 4b, 4c and 4d can be further used to 
increase the probability of having a full-length PCA3 cDNA 
clone. 96-well plates, for example, can be used to screen a 
large number of PCA3 positive cDNA clones, using the 
probes mentioned above. Of course, PCA3 positive clones 20 
can also be sequenced, as commonly known and as 
described herein, until a desired cDNA clone is obtained. 

In addition it is also possible to obtain a cDNA clone 
comprising the sequence shown in SEQ ID NO: 6 and shown 
in FIG. 5, using PCA3 specific primers and an amplifying 25 
method such as PCR. For example, PCR technology with 
primers specific for the ultimate 5' and 3 1 end of the PCA3 
cDNA, could be used to amplify a desired product (almost 
4 kb) from RNA, isolated for example from prostatic 
tumors, and clone the PCR products. However, since PCR 30 
amplification may introduce mistakes, a sequencing of the 
complete cDNA would most likely be required. 

As well known to the person of ordinary skill, a cDNA 
clone comprising the sequence shown in SEQ ID NO: 6 and 
shown in FIG. 5 can also be constructed using the clones 35 
described herein (or newly isolated ones) and conventional 
genetic engineering methods. 

For example, such a full length cDNA clone can be 
constructed using the deposited clones pMB9 and XDD3.6. 
A non-limiting example of a strategy to construct such a 40 
cDNA clone comprising the nucleic acid sequence of SEQ 
ID NO:6 and FIG. 5, is described below. 

XDD3.6 phage DNA is digested to completion with Ndel, 
and the approximately 2 kb Ndel fragment isolated from an 
agarose gel. This fragment contains part of PCA3 exon 4b, 45 
exons 4c+4d and about 50 nucleotides of phage DNA. The 
ends of this 2 kb fragment are then filled in with Klenow- 
fragment DNA polymerase and dNTPs, the blunt-ended 
fragment are then ligated into the HincII/Smal sites of 
Bluescript SK. The loss of the Hindi II site of Bluescript by so 
the Hindi and Smal digestion is essential for further cloning 
steps in this particular strategy (see below). It is to be noted 
that Ndel sites are also present in phage Agtll, giving rise 
to several additional fragments, some of which are close to 
2 kb (i.e., a 1.8 kb and a 2.5 kb fragment). Nevertheless, it 55 
is straight forward to separate these different bands on an 
agarose gel. The correct orientation of insertion of the 
blunt-ended 2 kb Ndel fragment of XDD3.6 into Bluescript 
(termed construct PCA3-X) can be verified by a single Sad 
digestion, which should yield a -0.45 and -4.5 kb fragment 60 
by Ethidium -bromide staining of agarose gels. Sequence 
analysis may be performed to confirm the identity of the 
PCA3 insert. 

The PCA3-X construct is then digested to completion 
with Hindi II and BamHI and a 4.8 kb vector-insert isolated 65 
from an agarose gel. This results in the removal of -0.2 kb 
of DNA from the insert. pMB9 can be simultaneously 
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digested to completion with BamHI and Hindlll and the 1.9 
kb insert (containing PCA3 exons 1, 2, 3, 4a and most of 
exon 4b) isolated from an agarose gel. The pMB9-derived 
insert is ligated into the BamHI/Hindlll site of the PCA3-X 
construct. The resulting construct, PCA3-Y contains the 
complete cDNAof PCA3, except for the first 22 nucleotides 
of exonl (see below and FIG. 4). These 22 nucleotides can 
be added to the PCA3 cDNA by cutting the PCA3-Y 
construct and the oligo-(74)-mer (SEQ ID NO:8) to comple- 
tion with BamHI and PstI and ligating the oligomer in 
construct PCA3-Y, resulting in construct PCA3-Z. Nucle- 
otide sequence analysis can be performed to verify that the 
oligo was properly ligated (i.e. to confirm that just one oligo 
was ligated and not a whole array of oligos). Of course, a 
sequencing of the resulting cDNA in PCA3-Z, can be 
performed to verify the integrity of the nucleic acid 
sequence. 

Screening of a somatic cell hybrid panel revealed that the 
gene encoding PCA3 is located on human chromosome 9. 
Using a mixture of four PCA3- related genomic clones as a 
probe to hybridize to raetaphase chromosomes of human 
lymphocytes, PCA3 was mapped to 9q21-22 (See also, FIG. 
1) 

The conservation of PCA3 gene during evolution was 
studied by Southern blot analysis and revealed that a 
homolog of this gene is present in monkey, cow, horse, 
sheep, goat and pig. The gene is also present in dog and cat. 
By comparison, the gene encoding PSA is only found in 
primates. 

EXAMPLE 2 

Prostate Specific Expression of PCA3 

Upon developing PCA3 specific primers, RT-PCR analy- 
sis was performed using RNA from several normal human 
tissues. At 40 cycles of PCR, PCA3 related products in 
normal prostate and BPH tissues were amplified. PCA3 
expression is very prostate specific since no PCA3 product 
could be amplified under these conditions in the following 
normal human tissues: artery, brain, breast, bladder, colon, 
duodenum, heart, liver, lung, ovary, pancreas, placenta, 
seminal vesicles, skeletal muscle, skin, spinal cord, spleen 
and testis. Also in the human prostate cancer cell lines 
ALVA-31, DU145, JCA-1, PPC-1, PC3, and TSU-Prl no 
PCA3 related PCR product could be detected. In the cell line 
LNCaP a product can be obtained after 40 cycles of PCR 
(whereas under the same conditions a product can be 
obtained in prostatic tumors within 20 cycles). The technol- 
ogy used to assess the prostate specific expression of PCA3 
can be adapted in a diagnostic test for prostate cancer. In 
addition, it can be adapted to the identification of the 
prostatic origin of a metastase. 

Furthermore, a semi-quantitative RT-PCR analysis to 
compare the expression of PCA3 to that of PSA (prostate- 
specific antigen) and PSM (prostate-specific membrane anti- 
gen) and to establish if PCA3-RT-PCR analysis can be used 
to distinguish malignant from benign prostatic specimens 
was performed. After quantification of the RT-reaction, 10 
ng of cDNA was used for the PCR reaction and as a control, 
beta-2 microglobulin was also examined. PCA3 products 
found allowed a clear distinction between beoign and malig- 
nant specimens in 23 of 25 cases studied whereas PSA and 
PSM could not make this distinction: approximately equal 
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amounts of product were found in normal and tumor 
samples. The expression of PSA and PCA3 was also com- 
pared by Northern blot analysis, which clearly shows the 
higher tumor-specificity of PCA3. At least a 20- fold over- 
expression of PCA3 in prostatic carcinomas as compared to 5 
normal or BPH tissues is observed. This is distinctly differ- 
ent from expression of PSM and PSA, both of which are 
decreased in malignant versus benign tissues. Thus, PCA3 
appears to be a good marker for diagnostic of prostate 10 
cancer. 

An ideal tumor marker for prostate cancer should not only 
be able to positively distinguish between benign and malig- 
nant tissues but also be able to predict clinical outcome (cure 
or progression) of patients afflicted with this disease. Data 
has shown that indeed, the level of expression of PCA3 
tends to be positively correlated with tumor grade. 

RISH (and eventually immunohistochemistry) is used to 
establish whether or not there is correlation beween over- 20 
expression of PCA3, tumor grade, stage, and clinical out- 
come. For both the paraffin -embedded and frozen speci- 
mens, long-term clinical follow-up is available. Using 
computer-assisted image analysis, quantitation of PCA3 
expression levels as detected by RISH is performed and this 
is normalized to an external reference (Tamimi et al. s Cancer 
Res. 53: 5512-16 (1993); Tamimi etal.,&7. Cancer (1996)). 
A multivariate regression analysis including Gleason: grade, 
pathological tumor stage, clinical tumor stage, PSA levels 30 
and PCA3 expression will be used to establish whether 
PCA3 is an accurate predictor of progression and has 
(additional) prognostic value. 

Reverse transcriptase polymerase chain reaction (RT- 35 
PCR) assays have been developed to detect occult hematog- 
enous micrometastatic cells that might otherwise have gone 
undetected by presently available staging modalities. Such 
RT-PCR assays have already been performed in patients 
with prostate cancer and other malignancies. A highly sen- 40 
sitive (nested) RT-PCR assay (or other types of amplification 
assays including without being limited to NASBA, PCR, QB 
rep., SOA, TMA, and LCR (Winn-Deen, Clin., Liquid 
Assay 19: 21-26 (1996)) can be used to detect prostate ^ 
cancer cells in the circulating blood of prostate: cancer 
patients to identify patients at risk for having or developing 
metastases. Experiments will include appropriate controls 
(e.g. p -2- microglobulin) and will be performed in a semi- 
quantitative way (i.e., quantify the cDNA synthesis and use 50 
equal amounts of input for the PCR analysis). 

The molecular staging studies will be performed in the 
larger context of the BIOMED II program (Markers for 
Prostate Cancer). In this extensive collaborative study, PSA 
and PSM will be studied as well as other potentially inter- 55 
esting markers for prostate cancer. Blood samples are 
already being collected from patients that are diagnosed with 
prostatic disease in the participating institutions. An optimi- 
zation of the collecting and handling of blood samples from ^ 
patients for the detection of circulating tumor cells has been 
initiated. The use for example of vacutainer™ CPT-tubes 
(BecktonDickinson) for blood collection and purification of 
peripheral blood leukocytes in combination with a Trizol™ 
RNA-extraction procedure (guanidinium thiocyanate based) es 
resulted in the preparation of RNA qualitatively and quan- 
titatively suitable for PCR analysis. The use of PCA3- 
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specific primers, to amplify PCA3 transcripts in RNA 
extracted from blood from prostate cancer patients, revealed 
that the presence of prostate cancer cells in the blood 
circulation, of not only patients with proven metastases, but 
also of patients with assumed localized disease, could be 
detected. More extensive studies on a larger patient popu- 
lation and a correlation with clinical data and follow-up will 
be carried out to determine the prognostic value of PCA3 for 
the individual prostate cancer patient. 

Nested RT-PCR analysis (or similar amplification meth- 
ods) should prove instrumental in determining whether there 
are any organs (not yet tested) that express PCA3. For 
example, Cowper's gland (same embryonic origin as the 
prostate) and also Skene's gland (female "homologue" to the 
prostate) will be tested for PC A3. 

In one "normal" prostate tissue specimen that contained 
10% of tumor cells, PCA3 expression was detected indicat- 
ing the high sensitivity of PCA3 as a tumor marker. In this 
manner, PCA3 expression was also detected in a few BPH 
samples that were subsequently found to contain small areas 
of tumor cells. The level of expression of PCA3 in prostatic 
cancers shows a trend towards a positive correlation with 
tumor grade. These data are based on analysis of autorad- 
iographs resulting from Northern blot hybridization. 

The observation that PCA3 expression seems to increase 
with loss of differentiation is different from what is reported 
for PSA, since PSA expression levels decrease with loss of 
differentiation (Hakalahti et al., Int. J. Cancer 55:590-597 
(1993)). There is at least 20-fold overexpression of PCA3 in 
prostatic carcinomas in comparison to normal or BPH 
tissues. This is distinctly different from the expression of 
PSA which is reported to decrease in malignant versus 
benign tissues. PCA3 expression was detected in 4 of 4 
metastases studied. 

EXAMPLE 3 

Identification of a Transcription Start Site of PCA3 

In order to determine the transcription start site of PCA3 
primer extension analysis, SI -nuclease mapping and 
5'RACE (rapid amplification of cDNA ends) assays were 
performed. The major transcription start site was found to be 
located within a range of 4 nucleotides (FIG. 4). 

The results of these experiments further lengthen the size 
of the cDNA in a 5' direction by a further 22 nt with respect 
to the cDNAsequence of pMB9 (SEQ ID NO:l and FIG. 2). 
This additional 5' polynucleotide sequence is also shown in 
SEQ ID NO:6 and FIG. 5). 

All publications mentioned hereinabove are hereby incor- 
porated in their entirety by reference. 

While the foregoing invention has been described in some 
detail for purposes of clarity and understanding, it will be 
appreciated by one skilled in the art from a reading of this 
disclosure that various changes in form and detail can be 
made without departing from the true scope of the invention 
and appended claims. 

Although the present invention has been described here- 
inabove by way of preferred embodiments thereof, it can be 
modified, without departing from the spirit and nature of the 
subject invention as defined in the appended claims. 
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SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 9 

<210> SEQ ID NO 1 

<211> LENGTH: 2037 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<220> FEATURE: 

<221> NAME/KEY: CDS 

<222> LOCATION: (379).. (5 31) 

<220> FEATURE: 

<221> NAME/KEY: raise. feature 

<222> LOCATION : ( 14 72 )..( 1472) 

<223> OTHER INFORMATION: N - any amino acid 

<220> FEATURE: 

<221> NAME/KEY: misc_feature 

<222> LOCATION: ( 15 1 7 ) . . ( 15 1 7 ) 

<223> OTHER INFORMATION: N « any aiaino acid 

<220> FEATURE: 

<221> NAME /KEY : roisc_f eature 

<222> LOCATION: ( 1563 )..( 1563) 

<223> OTHER INFORMATION : N = any amino acid 

<4 00> SEQUENCE: 1 

agaagctggc atcagaaaaa cagaggggag atttgtgtgg ctgcagccga gggagaccag 60 

gaagatctgc atggtgggaa ggacctgatg atacagagga attacaacac atatacttag 120 

tgtttcoatg aacaccaaga taaataagtg aagagctagt ccgctgtgag tctcctcagt 180 

gacacagggc tggatcacca tcgacggcac tttctgagta ctcagtgcag caaagaaaga 240 

ctacagacat ctcaatggca ggggtgagaa ataagaaagg ctgetgaett taccatctga 300 

ggccacacat ctgctgaaat ggagataatt aacatcacta gaaacagcaa gatgacaata 360 

taatgtctaa gtagtgac atg ttt ttg cac att tec age ccc t-t-t aaa tat 411 
Met Phe Leu His lie Ser Ser Pro Phe Lys Tyr 
15 10 

cca cac aca cag gaa gca caa aag gaa gca cag aga tec ctg gga gaa 459 
Pro His Thr Gin Glu Ala Gin Lys Glu Ala Gin Arg Ser Leu Gly Glu 
15 20 25 

atg ccc ggc cgc cat ctt ggg tea teg atg age etc gec ctg tgc ctg 507 
Met Pro Gly Arg His Leu Gly Ser Ser Met Ser Leu Ala Leu Cys Leu 
30 35 40 

gtc ccg ctt gtg agg gaa gga cat tagaaaatga attgatgtgt tccttaaagg 561 
Val Pro Leu Val Arg Glu Gly His 
45 50 



atgggcagga 


aaacagatcc 


tgttgtggat 


atttatttga 


aegggattae 


agatttgaaa 


621 


tgaagtcaca 


aagtgagcat 


taccaatgag 


aggaaaacag 


acgagaaaat 


cttgatggct 


681 


tcacaagaca 


tgcaacaaac 


aaaatggaat 


actgtgatga 


catgaggcag 


ccaagctggg 


741 


gaggagataa 


ccacggggca 


gagggtcagg 


attctggccc 


tgctgcctaa 


actgtgcgtt 


801 


cataaccaaa 


tcatttcata 


tttctaaccc 


tcaaaacaaa 


gctgttgtaa 


tatctgatct 


861 


ctacggttcc 


ttctgggccc 


aacattctcc 


atatatccag 


ccacactcat 


ttttaatatt 


921 


tagttcccag 


atctgtactg 


tgacctttet 


acactgtaga 


ataacattac 


tcattttgtt 


981 


caaagaccct 


tcgtgttgct 


gectaatatg 


tagctgactg 


tttttcctaa 


ggagtgttct 


1041 


ggcccagggg 


atctgtgaac 


aggctgggaa 


gcatctcaag 


atctttccag 


ggttatactt 


1101 


actagcacac 


agcatgatca 


ttacggagtg 


aottatctaa 


tcaacatcat 


cctcagtgtc 


1161 


tttgeccata 


ctgaaattca 


tttcccactt 


ttgtgcccat 


tctcaagacc 


tcaaaatgtc 


1221 


attccattaa 


tatcacagga 


ttaacttttt 


tttttaacct 


ggaagaattc 


aatgttacat 


1281 
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-continued 



gcagctatgg gaatttaatt acatattttg ttttccagtg caaagatgac taagtccttt 
atccctcccc tttgtttgat tttttttcca gtataaagtt aaaatgctta gccttgtact 
gaggctgtat acagcacagc ctctccccat ccctccagcc ttatctgtca tcaccatcaa 
cccctcccat nysacctaaa caaaatctaa cttgtaattc cttgaacatg tcaggncata 
cattrttcct tctgcctgag aagctcttcc ttgtctctta antcrtagaat gatgtaaagt 
tttgaataag ttgactatct tacttcatgc aaagaaggga cacatatgag attcatcatc 
acatgagaca gcaaatacta aaagtgtaat ttgattataa gagtttagat aaatatatga 
aatgcaagaJc ccacagaggg aatgtttatg gggcacgttt gtaagcctgg gatgtgaagm 
aaaggcaggg aacctcatag tatcttatat aatatacttc atttctctat ctctatcaca 
atatccaaca agcttttcac agaattcatg cagtgcaaat ccccaaaggt aacctttatc 
catttcatgg tgagtgcgct ttagaatttt ggcaaatcat actggtcact tatctcaact 
ttgagatgtg tttgtccttg tagttaattg aaagaaatag ggcactcttg tgagccactt 
tagggttcac tcctggcaat aaagaattta caaaga 



<210> SEQ ID NO 2 

<211> LENGTH: 51 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE : 2 

Met Phe Leu His He Ser Ser Pro Phe Lys Tyr Pro His Thr Gin Glu 
15 10 15 

Ala Gin Lys Glu Ala Gin Arg Ser Leu Gly Glu Met Pro Gly Arg His 
20 25 30 

Leu Gly Ser Ser Met Ser Leu Ala Leu Cys Leu Val Pro Leu Val Arg 
35 40 45 

Glu Gly His 
50 



<210> SEQ ID NO 3 

<211> LENGTH: 187 2 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<220> FEATURE: 

<221> NAME /KEY : misc.f eature 

<222> LOCATION: ( 1307 )..( 1307 ) 

<223> OTHER INFORMATION: N = any amino acid 

<220> FEATURE: 

<221> NAME /KEY : misc_f eature 

<222> LOCATION: ( 1352 )..( 1352) 

<223> OTHER INFORMATION: N = any amino acid 

<220> FEATURE: 

<221> NAME /KEY : misc_f eature 

<222> LOCATION: { 1398 )..( 1398 ) 

<223> OTHER INFORMATION : N ° any amino acid 



<400> SEQUENCE: 3 



agaagctggc 


atcagaaaaa 


cagaggggag atttgtgtgg ctgcagccga gggagaccag 


60 


gaagatctgc 


atggtgggaa 


ggacctgatg atacagaggt gagaaataag aaaggctgct 


120 


gactttacca 


tctgaggcca 


cacatctgct gaaatggaga taattaacat cactagaaac 


130 


agcaagatga 


caatataatg 


tctaagtagt gacatgtttt tgcacatttc cagccccttt 


240 


aaatatccac 


acacacagga 


agcacaaaag gaagcacaga gatccctggg agaaatgccc 


300 


ggccgccatc 


ttgggtcatc 


gatgagcctc gccctgtgcc tggtcccgct tgtgagggaa 


360 
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1341 
1401 
1461 
1521 
1581 
1641 
1701 
1761 
1821 
1881 
1941 
2001 
2037 



ggacattaga aaatgaattg atgtgttcct taaaggatgg gcaggaaaac agatcctgtt 420 
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-continued 



gtggatattt 


atttgaacgg 


gattacagat 


ttgaaatgaa 


gtcacaaagt 


gagcattacc 


480 


aatgagagga 


aaacagacga 


gaaaatcttg atggcttcac aagacatgca 


acaaacaaaa 


540 


tggaatactg 


tgatgacatg 


aggcagccaa 


gctggggagg 


agataaccac ggggcagagg 


600 


gtcaggattc 


tggccctgct 


gcctaaac tg 


tgcgttcata 


accaaatcat 


ttcatatttc 


660 


taaccctcaa 


aacaaagctg 


ttgtaatatc 


tgatctctac ggttccttct gggcccaaca 


720 


ttctccatat 


atccagccac 


actcattttt 


aatatttagt tcccagatct gtactgtgac 


780 


ctttctacac 


tgtagaataa 


cat tact cat 


tttgttcaaa 


gacccttcgt 


gttgctgcct 


840 


aatatgtagc 


tgactgtttt 


tcctaaggag 


tgttctggcc 


caggggatct 


gtgaacaggc 


900 


tgggaagcat 


ctcaagatc-t 


ttccagggtt. 


atacttacta gcacacagca tgatcattac 


960 


ggagtgaatt 


atctaatcaa 


catcatcctc 


agtgtctttg 


cccatactga 


aattcatttc 


1020 


ccacttttgt 


gcccattctc 


aagacctcaa 


aatgtcattc 


cattaatatc 


acaggattaa 


1080 


cttttttttt 


taacctggaa 


gaattcaatg 


ttacatgcag ctatgggaat 


ttaattacat 


1 140 


attttgtttt 


ccagtgcaaa 


gatgactaag 


tcctttatcc 


ctcccctttg 


tttgattttt 


1200 


tttccagtat 


aaagttaaaa 


tgcttagcct 


tgtactgagg 


ctgtatacag 


cacagcctct 


1260 


ccccatccct 


ccagccttat 


ctgtcatcac 


catcaacccc 


tcccatnysa 


cctaaacaaa 


1 320 


atctaacttg 


taattccttg 


aacatgtcag 


gncatacatt 


rttccttctg 


cctgagaagc 


1380 


tcttccttgt 


ctcttaantc 


tagaatgatg 


taaagttttg 


aataagttga 


ctatcttact 


1440 


tcatgcaaag 


aagggacaca 


tatgagattc 


atcatcacat 


gagacagcaa 


atactaaaag 


1500 


tgtaatttga 


ttat-aagagt 


■ttagataaat 


atatgaaatg 


caagakccac agagggaatg 


1560 


tttatggggc 


acg-t-ttgtaa 


gcctgggatg 


tgaagmaaag 


gcagggaacc 


tcatagtatc 


1620 


ttatataata 


tacttcattt 


ctctatctct 


atcacaatat 


ccaacaagct 


tttcacagaa 


1630 


ttcatgcagt 


gcaaatcccc 


aaaggtaacc 


tttatccatt 


tcatggtgag 


tgcgctttag 


1740 


aattttggca 


aatcatactg 


gtcacttatc 


tcaactttga 


gatgtgtttg 


tccttgtagt 


1800 


taattgaaag 


aaatagggca 


ctcttgtgag 


ccactttagg gttcactcct ggcaataaag 


1860 


aatttacaaa 


ga 










1872 



<210> SEQ ID NO 4 

<211> LENGTH: 820 

<212> TYPE: DMA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 4 

agaagctggc atcagaaaaa cagaggggag atttgtgtgg ctgcagccga gggagaccag 60 

gaagatctgc atggtgggaa ggacctgatg atacagaggt gagaaataag aaaggctgct 120 

gactttacca tctgaggcca cacatctgct gaaatggaga taattaacat cactagaaac 180 

agcaagatga caatataatg tctaagtagt gacatgtttt tgcacatttc cagccccttt 240 

aaatatccac acacacagga agcacaaaag gaagcacaga gotccctggg agaaatgccc 300 

ggccgccatc ttgggtcatc gatgagcctc gccctgtgcc tggtcccgct tgtgagggaa 360 

ggacattaga aaatgaattg atgtgttcct taaaggatgg gcaggaaaac agatcctgt.t 420 

gtggatattt atttgaacgg gattacagat ttgaaatgaa gtcacaaagt gagcattacc 480 

aatgagagga aaacagacga gaaaatcttg atggcttcac aagacatgca acaaacaaaa 54 0 

tggaatactg tgatgacatg aggcagccaa gctggggagg agataaccac ggggcagagg 600 
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gtcaggattc 


tggccctgct gectaaactg tgcgttcata 


accaaatcat ttcatatttc 


660 


taaccctcaa 


aacaaagctg 


ttgtaatatc tgatctctac 


ggttccttct gggcccaaca 


720 


ttctccatat 


atccagccac 


actcattttt aatatttagt 


tcccagatct gtactgtgac 


780 


ctttctacac 


tgtagaataa 


cattactcat tttgttcaaa 




820 


<210> SEQ ID NO 5 

<211> LENGTH: 11 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 






<400> SEQUENCE: 5 








His Thr Gin Glu Ala Gin Lys Glu Ala Gin Arg 
15 10 






<210> SEQ ID NO 6 

<211> LENGTH: 3582 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<220> FEATURE: 

c221> NAME /KEY: CDS 

<222> LOCATION: (401). .(553) 






<4 00> SEQUENCE: 6 








acagaagaaa 


tagcaagtgc 


cgagaagctg gcatcagaoa 


aacagagggg agatttgtgt 


60 


ggctgcagcc 


gagggagacc 


aggaagatct gcatggtggg 


aaggacctga tgatacagag 


120 


gaattacaac 


acatatactt 


agtgtttcaa tgaacaccaa 


gataaataag tgaagagcta 


180 


gtccgctgtg 


agtctcctca 


gtgacacagg gctggatcac 


catcgacggc actttctgag 


240 


tactcagtgc 


agcaaagaaa 


gactacagac atctcaatgg 


caggggtgag aaataagaaa 


300 


ggctgctgac 


tttaccatct 


gaggccacac atetgetgaa 


atggagataa ttaacatcac 


360 


tagaaacagc 


aagatgacaa 


tataatgtct aagtagtgac 


atg ttt ttg cac att 
Met Phe Leu His lie 
1 5 


415 


tec age ccc ttt aaa tat cca cac aca cag gaa 
Ser Ser Pro Phe Lys Tyr Pro His Thr Gin Glu 
10 15 


gca caa aag gaa gca 
Ala Gin Lys Glu Ala 
20 


463 


cag aga tec ctg gga gaa atg ccc ggc cgc cat 
Gin Arg Ser Leu Gly Glu Met Pro Gly Arg His 
25 30 


ctt ggg tea teg atg 
Leu Gly Ser Ser Met 
35 


511 


age etc gec ctg tgc ctg gtc ccg ctt gtg agg 
Ser Leu Ala Leu Cys Leu Val Pro Leu Val Arg 
40 45 


gaa gga cat 
Glu Gly His 
50 


553 


tagaaaatga 


attgatgtg-t 


tccttaaagg atgggcagga 


aaacagatcc tgttgtggat 


613 


atttatttga 


aegggattae 


agatttgaaa tgaagtcaca 


aagtgagcat taccaatgag 


673 


aggaaaacag 


acgagaaaat 


cttgatggct tcacaagaca 


tgcaacaaac aaaatggaat 


733 


actgtgatga 


catgaggcag 


ccaagctggg gaggagataa 


ccacggggca gagggtcagg 


793 


attctggccc 


tgctgcctaa 


actgtgcgtt cataaccaaa 


tcatttcata tttctaaccc 


853 


tcaaaacaaa 


gctgttgtaa 


tatctgatct ctacggttcc 


ttctgggccc aacattctcc 


913 


atatatccag 


ccacactcat 


ttttaatatt tagttcccag 


atctgtactg tgacctttct 


973 


acactgtaga 


ataacattac 


tcattttgtt caaagaccct 


tcgtgttgct gectaatatg 


1033 


tagctgactg 


tttttcctaa 


ggagtgttct ggcccagggg 


atctgtgaac aggctgggaa 


1093 


gcatctcaag 


atctttccag 


ggttatactt actagcacac 


agcatgatca ttacggagtg 


1153 


aattatctaa 


tcaacatcat 


cctcagtgtc tttgeccata 


ctgaaattca tttcccactt 


1213 
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ttgtgcccat tctcaagacc tcaaaatgtc attccattaa tatcacagga ttaacttttt 1273 

tttttaacct ggaagaattc aatgttacat gcagctatgg gaatttaatt acatattttg 1333 

ttttccagtg caaagatgac taagtccttt atccctcccc tttgtttgat tttttttcca 1393 

gtataaagtt aaaatgctta gccttgtact gaggctgtat acagcacagc ctctccccat 1453 

ccctccagcc ttatctgtca tcaccatcaa cccctcccat accacctaaa caaaatctaa 1513 

cttgtoattc cttgaacatg tcaggacata cattattcct tctgcctgag aagctcttcc 1573 

ttgtctctta aatctagaat gatgtaaagt tttgaataag ttgactatct tacttcatgc 1633 

aaagaaggga cacatatgag attcatcatc acatgagaca gcaaatacta aaag-tgtaat 1693 

ttgattataa gagtttagat aaatatatga aatgcaagag ccacagaggg aatgtttatg 1753 

gggcacgttt gtaagcctgg gatgtgaagc aaaggcaggg aacctcatag tatcttatat 1813 

aatatacttc atttctctat ctctatcaca atatccaaca agcttttcac agaat-tcatg 1873 

cagtgcaaat ccccaaaggt. aaccrtttatc catttcatgg tgagtgcgct ttagaatttt 1933 

ggcaaatcat actggtcact tatctcaact ttgagatgtg tttgtccttg tagttaattg 199 3 

aaagaaatag ggcactcttg tgagccactt tagggttcac tcctggcaat aaagaattta 2053 

caaagagcta ctcaggacca gttgttaaga gctctgtgtg tgtgtgtgtg tgtgtgtgag 2113 

tgtacatgcc aaagtgtgcc tctctctctt gacccattat ttcagactta aaacaagcat 2173 

gttttcaaat ggcactatga gctgccaatg atgtatcacc accatatctc attattctcc 2233 

agtaaatgtg ataataatgt catctg-ttaa cataaaaaaa gtttgacttc acaaaagcag 2293 

ctggaaatgg acaaccacaa tatgcataaa tctaactcct accatcagct acacactgct 2353 

tgacatatat tgttagaagc acctcgcatt tgtgggttct cttaagcaaa atacttgcat 2413 

taggtctcag ctggggctgt gcatcaggcg gtttgagaaa tattcaattc tcagcagaag 2473 

ccagaatttg aattccctca tcttttagga atcatttacc aggtttggag aggattcaga 2533 

cagctcaggt gctttcacta atgtctctga acttctgtcc ctctttgtgt tcatggatag 2593 

tccaataaat aatgttatct ttgaactgat gctcatagga gagaatataa gaactctgag 2653 

tgatatcaac attagggatt caaagaaata ttagatttaa gctcacactg gtcaaaagga 2713 

accaagatac aaagaactcrt gagctgtcat cgtccccatc tctgtgagcc acaaccaaca 2773 

gcaggaccca acgcatgtct gagatcctta aatcaaggaa accagtgtca tgagttgaat 2833 

tctcctatta tggatgctag cttctggcca tctctggctc tcctcttgac acatattagc 2893 

ttctagcctt tgcttccacg acttttatct tttctccaac acatcgctta ccaatcctct 2 953 

ctctgctctg ttgctttgga cttccccaca agaatttcaa cgactctcaa gtcttttctt 3013 

ccatccccac cactaacctg aattgcctag acccttattt ttattaattt ccaatagatg 307 3 

ctgcctatgg gctaatattg ctttagatga acattagata tttaaagtct aagaggttca 3133 

aaatccaact cattatcttc tctttctttc acctcccctg ctcctctccc tatattactg 3193 

attgactgaa caggatggtc cccaagatgc cagtcaaatg agaaacccag tggctccttg 3253 

tggatcatgc atgcaagact gctgaagcca gaggatgact gattacgcct catgggtgga 3 313 

ggggaccact cctgggcctt cgtgattgtc aggagcaaga cctgagatgc tccctgcctt 3373 

cagtgtcctc tgcatctccc ctttctaatg aagatccata gaatttgcta catttgagaa 3433 

ttccaattag gaactcacat gttttatctg ccctatcaat tttttaaact tgcrtgaaaat 3493 

taagtttttt caaaatctgt ccttgtaaat tactttttcrt tacagtgtct tggcatacta 3553 
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tatcaacttt gattertttgt tacaacttt 



<210> SEQ ID NO 7 

<211> LENGTH: 51 

<212> TYPE : PRT 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE : 7 

Met Phe Leu His lie Ser Ser Pro Phe Lys Tyr Pro His Thr Gin Glu 
15 10 15 

Ala Gin Lys Glu Ala Gin Arg Ser Leu Gly Glu Met Pro Gly Arg His 
20 25 30 

Leu Gly Ser Ser Met Ser Leu Ala Leu Cys Leu Val Pro Leu Val Arg 
35 40 45 

Glu Gly His 
50 



<210> SEQ ID NO 8 

<211> LENGTH: 74 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 00> SEQUENCE: 8 

ggatccacag aagaaatagc aagtgccgag aagctggcat cagaaaaaca gaggggagat 60 
ttgtgtggct gcag 74 



<210> SEQ ID NO 9 

<211> LENGTH: 123 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 9 

gacagaagaa atagcaagtg ccgagaagct ggcatcagaa aaacagaggg gagatttgtg 60 

tggctgcagc cgagggagac caggaagatc tgcatggtgg gaaggacctg atgatacaga 120 

ggt 123 



What is claimed is: 

1. An isolated nucleic acid molecule comprising a poly- 45 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence comprising the polynucleotide 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 682.97; 

(b) a nucleotide sequence comprising the polynucleotide 50 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 100521; 

(c) a nucleotide sequence comprising the nucleotide 
sequence set forth in SEQ ID NO:l, 3, 4 or 6, wherein 
said nucleotide sequence is over-expressed in prostate 55 
cancer tissue as compared to normal human tissues; 

(d) a nucleotide sequence fully complementary to any of 
the nucleotide sequences in (a), (b) or (c); and 

(e) a probe or primer that hybridizes under high strin- 
gency conditions to any of the nucleotide sequences in 60 
(a), (b), (c) or (d), said high stringency conditions 
comprising a hybridization at 63° C in 5xSSC, 5x 
Denhardt's solution, 1% SDS, and 100/zg/ml denatured 
salmon sperm DNA, wherein said probe or primer does 
not hybridize to nucleotides 511-985 of SEQ ID NO:l, 65 
nucleotides 346-820 of SEQ ID N03, nucleotides 
346-820 of SEQ ID NO:4, or nucleotides 533-1007 of 



SEQ ID NO:6, and wherein said probe or primer 
selectively hybridizes to polynucleotides over-ex- 
pressed in prostate cancer tissue as compared to normal 
human tissues selected from the group consisting of: 
artery, brain, breast, duodenum, heart, liver, ovary, 
placenta, seminal vesicles, skeletal muscle, skin, spinal 
cord, spleen and testis. 

2. An isolated nucleic acid molecule comprising the 
nucleotide sequence set forth in SEQ ID NO:l, 3, 4 or 6. 

3. The isolated nucleic acid molecule according to claim 
2, wherein the molecule encodes the polypeptide comprising 
the complete amino acid sequence set forth in SEQ ID NO:2 
or 7. 

4. The isolated nucleic acid molecule according to claim 
1, wherein the nucleotide sequence encodes a PCA3 
polypeptide comprising the complete amino acid sequence 
encoded by the polynucleotide clone contained in the 
deposit at the Centraal voor Schimmelcultures as accession 
number CBS 682.97. 

5. The isolated nucleic acid molecule according to claim 
1, wherein the nucleotide sequence encodes a PCA3 
polypeptide comprising the complete amino acid sequence 
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encoded by the polynucleotide clone contained in the 
deposit at the Centra al voor Schimmelcultures as accession 
number CBS 100521. 

6. An isolated nucleic acid molecule consisting of 10 to 50 
nucleotides which specifically hybridizes to PCA3 RNA or 
DNA, wherein said nucleic acid molecule is, or is comple- 
mentary to, a nucleotide sequence consisting of at least 10 
consecutive nucleotides from PCA3 exon 1 (1-98 of SEQ 
ID NO:l or 1-120 of SEQ ID NO:6), 2 (99-263 of SEQ ID 
NO:l or 121-285 of SEQ ID NO:6), 3 (264-446 of SEQ ID 
NO:l or 286-468 of SEQ ID NO:6), 4a (447-985 of SEQ ID 
NO:l or 469-1007 of SEQ ID NO:6), 4b (986-2037 of SEQ 
ID NO:l or 1008-2066 of SEQ ID NO: 6), 4c (2067-2622 of 
SEQ ID NO:6), or 4d (2623-3582 of SEQ ID NO:6), and 
wherein said nucleic acid molecule does not specifically 
hybridize to nucleotides 511-985 of SEQ ID NO:l or 
nucleotides 533-1007 of SEQ ID NO:6. 

7. A method of detecting PCA3 nucleic acid in a sample 
comprising: 

a) contacting said sample with the nucleic acid molecule 20 
according to claim 6 under conditions such that hybrid- 
ization occurs; and 

b) detecting the presence of said molecule bound to PCA3 
nucleic acid. 

8. A kit for detecting the presence of PCA3 nucleic acid 25 
in a sample comprising at least one container means having 
disposed therein the nucleic acid molecule according to 
claim 6. 

9. A recombinant nucleic acid molecule comprising a 
vector and the nucleic acid molecule according to claim 1. 

10. An isolated cell that contains the recombinant nucleic 
acid molecule according to claim 9. 

11. A recombinant nucleic acid molecule comprising a 
vector and the nucleic acid molecule according to claim 2. 

12. An isolated cell that contains the recombinant nucleic 
acid molecule according to claim 11. 

13. An isolated nucleic acid molecule comprising the 
polynucleotide sequence set forth from nucleotides 401 to 
553 of SEQ ID NO: 6. 

14. The isolated nucleic acid molecule of claim 13, 
wherein said polynucleotide sequence encodes the complete 
amino acid sequence as set forth in SEQ ID NO:7. 

15. The isolated nucleic acid molecule according to claim 
2, wherein the molecule comprises the nucleotide sequence 
as set forth in SEQ ID NO: 6. 

16. The isolated nucleic acid molecule according to claim 
2, wherein the molecule comprises the nucleotide sequence 
as set forth in SEQ ID NO:l. 

17. The isolated nucleic acid molecule according to claim 
2, wherein the molecule comprises the nucleotide sequence 
as set forth in SEQ ID NO:3. 

18. The isolated nucleic acid molecule according to claim 
2, wherein the molecule comprises the nucleotide sequence 
as set forth in SEQ ID NO:4. 

19. The recombinant nucleic acid molecule according to 
claim 11, wherein the molecule comprises the nucleotide 
sequence as set forth in SEQ ID NO: 6. 

20. A recombinant nucleic acid molecule comprising a 
vector and the nucleic acid molecule according to claim 13. 

21. An isolated cell that contains the recombinant nucleic 
acid molecule according to claim 20. 

22. An isolated nucleic acid molecule comprising a poly- 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence comprising the polynucleotide 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 682.97; 
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(b) a nucleotide sequence comprising the polynucleotide 
clone contained in the deposit al the Centraal voor 
Schimmelcultures as accession number CBS 100521; 

(c) a nucleotide sequence comprising the nucleotide 
sequence set forth in SEQ ID NO:l, 3, 4 or 6, wherein 
said nucleotide sequence is over-expressed in prostate 
cancer tissue as compared to normal human tissues; 

(d) a nucleotide sequence fully complementary to any of 
the nucleotide sequences in (a), (b) or (c); and 

(e) a probe or primer that hybridizes under high strin- 
gency conditions to any of the nucleotide sequences in 
(a), (b), (c) or (d), said high stringency conditions 
comprising a hybridization at 68° C. in 5xSSC, 5x 
Denhardt's solution, 1% SDS, and 100 wg/ml denatured 
salmon sperm DNA, wherein said probe or primer does 
not hybridize to nucleotides 511-985 of SEQ ID NO:l, 
nucleotides 346-820 of SEQ ID NO:3, nucleotides 
346-820 of SEQ ID NO:4, or nucleotides 533-1007 of 
SEQ ID NO:6, and wherein said probe or primer 
selectively hybridizes to polynucleotides over-ex- 
pressed in prostate cancer tissue as compared to human 
prostate cancer cell lines selected from the group 
consisting of: ALVA-31, JCA-1 and PPC-1. 

23. A recombinant nucleic acid molecule comprising a 
vector and the nucleic acid molecule according to claim 22. 

24. An isolated ceD that contains the recombinant nucleic 
acid molecule according to claim 23. 

25. The isolated nucleic acid molecule of claim 1, wherein 
the nucleotide sequence in (e) is a nucleic acid sequence 
molecule consisting of 10 to 50 nucleotides. 

26. The isolated nucleic acid molecule of claim 22, 
wherein the nucleotide sequence in (e) is a nucleic acid 
sequence molecule consisting of 10 to 50 nucleotides. 

27. An isolated nucleic acid molecule comprising a poly- 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence comprising the polynucleotide 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 682.97; 

(b) a nucleotide sequence comprising the polynucleotide 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 100521; 

(c) a nucleotide sequence comprising the nucleotide 
sequence set forth in SEQ ID NO:l, 3, 4 or 6, wherein 
said nucleotide sequence is over-expressed in prostate 
cancer tissue as compared to normal human tissues; 

(d) a nucleotide sequence fully complementary to any of 
the nucleotide sequences in (a), (b) or (c); and 

(e) a probe or primer that hybridizes under high strin- 
gency conditions to any of the nucleotide sequences in 
(a), (b), (c) or (d), said high stringency conditions 
comprising a hybridization at 68° C. in 5xSSC, 5x 
Denhardt's solution, 1% SDS, and 100/<g/ml denatured 
salmon sperm DNA, wherein said probe or primer 
selectively hybridizes to polynucleotides over-ex- 
pressed in prostate cancer tissue as compared to normal 
human tissue. 

28. The isolated nucleic acid molecule according to claim 
27, wherein the nucleotide sequence encodes a PCA3 
polypeptide comprising the complete amino acid sequence 
encoded by the polynucleotide clone contained in the 
deposit at the Centraal voor Schimmelcultures as accession 
number CBS 682.97 or as accession number CBS 100521. 

29. An isolated nucleic acid molecule consisting of 10 to 
50 nucleotides which specifically hybridizes to PCA3 RNA 
or DNA, wherein said nucleic acid molecule is, or is 
complementary to, a nucleotide sequence consisting of at 
least 10 consecutive nucleotides from PCA3 exon 1 (1-98 of 
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SEQ ID NO:l or 1-120 of SEQ ID NO:6), 2 (99-263 of 
SEQ ID NO:l or 121-285 of SEQ ID NO:6), 3 (264-446 of 
SEQ ID NO:l or 286-^68 of SEQ ID NO:6), 4a (447-985 
of SEQ ID NO: 1 or 469-1007 of SEQ ID NO:6), 4b 
(986-2037 of SEQ ID NO:l or 1008-2066 of SEQ ID 5 
NO:6), 4c (2067-2622 of SEQ ID NO:6), or 4d (2623-3582 
of SEQ ID NO:6). 

30. A method of detecting PCA3 nucleic acid in a sample 
comprising: 

a) contacting said sample with the nucleic acid molecule 10 
according to claim 29 under conditions such that 
hybridization occurs; and 

b) detecting the presence of said molecule bound to PCA3 
nucleic acid. 

31. A kit for detecting the presence of PCA3 nucleic acid 15 
in a sample comprising at least one container means having 
disposed therein the nucleic acid molecule according to 
claim 29. 

32. A recombinant nucleic acid molecule comprising a 
vector and the nucleic acid molecule according to claim 27. 20 

33. An isolated cell that contains the recombinant nucleic 
acid molecule according to claim 32. 

34. An isolated nucleic acid molecule comprising a poly- 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence comprising the polynucleotide 25 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 682.97; 

(b) a nucleotide sequence comprising the polynucleotide 
clone contained in the deposit at the Centraal voor 
Schimmelcultures as accession number CBS 100521; 30 

(c) a nucleotide sequence comprising the nucleotide 
sequence set forth in SEQ ID NO:l, 3, 4 or 6, wherein 
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said nucleotide sequence is over-expressed in prostate 
cancer tissue as compared to normal human tissues; 

(d) a nucleotide sequence fully complementary to any of 
the nucleotide sequences in (a), (b) or (c); and 

(e) a probe or primer that hybridizes under high strin- 
gency conditions to any of the nucleotide sequences in 
(a), (b), (c) or (d), said high stringency conditions 
comprising a hybridization at 68° C. in SxSSC, 5x 
Dcnhardt's solution, 1% SDS, and l00^g/ml denatured 
salmon sperm DNA, wherein said probe or primer 
selectively hybridizes to polynucleotides over-ex- 
pressed in prostate cancer tissue as compared to human 
prostate cancer cell lines selected from the group 
consisting of: ALVA-31, DU145, JCA-1, PPC-1, PC3, 
and TSU-Prl. 

35. A recombinant nucleic acid molecule comprising a 
vector and the nucleic acid molecule according to claim 34. 

36. An isolated cell that contains the recombinant nucleic 
acid molecule according to claim 35. 

37. The isolated nucleic acid molecule of claim 27, 
wherein the nucleotide sequence in (e) is a nucleic acid 
sequence-molecule consisting of 10 to 50 nucleotides. 

38. The isolated nucleic acid molecule of claim 34, 
wherein the nucleotide sequence in (e) is a nucleic acid 
sequence molecule consisting of 10 to 50 nucleotides. 

39. The isolated nucleic acid molecule of claim 27, 
wherein the normal tissue in (e) is selected from the group 
consisting of: artery, brain, breast, bladder, colon, duode- 
num, heart, liver, lung, ovary, pancreas, placenta, seminal 
vesicles, skeletal muscle, skin, spinal cord, spleen and testis. 

***** 
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— End of Maintenance History — 


Address for fee purposes: 


GOUDREAU GAGE DUBUC 
2000 MCGILL COLLEGE 
SUITE 2200 

MONTREAL QC H3A 3H3 
CANADA 


| Run Another Query | 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE - 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, D.C. 20231. 



RECORDATION DATE: 06/13/2000 REEL/FRAME: 010902/0386 

NUMBER OF PAGES : 3 

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS). 

ASSIGNOR: 

BUSSEMAKERS, MARION J.G DOC DATE: 05/30/2000 

ASSIGNEE: 

HOSPITAL NIJMEGEN, UNIVERSITY 
GEERT GROOTEPLEIN 10 
PO BOX 9101 

6500 MB NIJMEGEN, NETHERLANDS 

SERIAL NUMBER: 09402713 
PATENT NUMBER: 



FILING DATE: 06/13/2000 
ISSUE DATE: 



ANNE HARRELL, PARALEGAL 
ASSIGNMENT DIVISION 
OFFICE OF PUBLIC RECORDS 
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ASSIGNMENT 



in consideration of the sum of One Dollar ($1.00) or equivalent and other good and valuable 

consideration paid to each of the undersigned inventor(s): Marion J. C. Bussemakers 

the undersigned inventor(s) hereby sell(s) and assign(s) to UNIVERSITY HOSPITAL NIJMEGfiN 
(the Assignee) his/her entire right, title and interest, including the right to sue <or past infringement and 
to collect for all past, present and future damages: 

check applicable box(es) a for (he United States of America (as ije) ined in 35 U.S.C § 100), 

a and throughout the world, 

(a) in the invemton(s) known as PCA3, PCA3 Genes, and Methods of Use 

. for w hich application(s) for patent in the United States of America has (have) been 

executed by the undersigned on rrio-M ?>o^ Icoo (also 

known as United States Application No, (U £>. National Phase of In t ernational Appl. 
No PCT/CA98/0Q346: U.S. Appl. No. 09/402/713), filed (International Filing Date: 
April 9. 1 998) , in any and all applications thereon, in any and all Letters Patem(s) 
therefor, and 

(b) in any and all applications that claim the benefit of the patent application listed 
above in pan (a), including continuing applications, reissues, extensions, renewals and 
reexaminations of the patent application or Letters Patent therefor lifted above in pan 
(a), to the full extent of the term or terms for which Letters Parents i:.sue, and 

(c) in any and all inventions described in the patent application listed above in pail (a), 
and in any and all forms of intellectual and industrial property protect^ »n derivable from 
such patent application, and that are derivable from any and all continuing applications- 
reissues, extensions, renewals and reexaminations of such patent application, including, 
without limitation, patents, applications, utility models, inventor's certificates, and 
designs together with the right to file applications therefor; and including the right to 
claim the same priority rights from any previously filed applications under the 
International Agreement for the Protection of Industrial Propeny, or any other 
international agreement, or the domestic laws of the country in which any such 
application is filed, as may be applicable; 

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its successors, 
legal representatives and assigns to the same extent as all such rights, title anu interest would have been 
held and enjoyed by the Assignor had this assignment and sale not been maue. 

The undersigned inventor(s) agree(s) to execute all papers necessary in connection with the 
applicatjon(s) and any continuing (continuation, divisional, or continuation-in-part), reissue, 
reexamination or corresponding application(s) thereof and also to executt separate assignments in 
connection with such application(s) as the Assignee may deem necessary or expedient. 

The undersigned inventor(s) agree(s) to execute all papers necessary in connection with any 
interference or patent enforcement action (judicial or otherwise) related to the application(s) or any 
continuing (continuation, divisional, or continuation-in-part), reissue or reexamination appHcation(s) 
thereof and to cooperate with the Assignee in every way possible in obtaining evidence and going 
forward with such interference or patent enforcement action. 
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The undersigned inventory) hereby represent(s) that he/she has full .ight to convey the entire 
interest herein assigned, and that he/she has not executed, and will not execute, *ny agreement in conflict 
therewith. 

The undersigned inventor(s) hereby grant(s) Robert Greene Sten.e, Esquire, Registration 
No. 28,912; Edward J. Kessler, Esquire, Registration No. 25,688; Jorge A. Goldstein,. Esquire, 
Registration No. 29,021; Samuel L. fox, Esquire, Registration No. 30,35 i; David K.S. Cornwell, 
Esquire, Registration No. 3 1,944; Roben W. Esmond, Esquire, Registration N :>. 32,893; Tracy-Gene G. 
Durkin, Esquire, Registration No. 32,831; Michele A. Cimbala, Esquire, Registration No. 33,851; 
Michael B. Ray, Esquire, Registration No. 33,997; Robert E. Sokohl, Esquire Registration No. 36,013; 
Eric K- Steffe, Esquire, Registration No, 36,688; Michael Q. Lee, Esquire, Registration No. 35,239; 
Sieven R. Ludwjg, Esquire, Registration No. 36,203; RazE. Fleshner, Esquire Registration No 34,331; 
John M. Coyen, Esquire, Registration No. 38,759; and Linda E. Alcorn, Esquire, Registration 
No. 39,588; all of STERNE, KESSLER, GOLDSTEIN & FOX PX.L.C-, 1100 New York Avenue, N.W., 
Suite 600, Washington* D.C. 20005-3934, power to insert in this assignment any further identification 
that may be necessary or desirable in order to comply with the rules of the United States Parent and 
Trademark Office for recordation of this document. 

IN WITNESS WHEREOF, executed by the undersigned invemor(s) c-n the date opposite his/Tier 

name. 



Dare- \ V~tcx^j 3o _. f 2xxx> Stgnarure of Inverrtvr 




Marion J. G, Bussemaker* 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE- THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4 , 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, D.C. 20231. 



RECORDATION DATE: 08/23/2004 REEL/ FRAME : 015020/0591 

NUMBER OF PAGES: 13 

BRIEF: CHANGE OF NAME (SEE DOCUMENT FOR DETAILS). 

ASSIGNOR: 

UNIVERSITY HOSPITAL NIJMEGEN DOC DATE: 11/01/1999 

ASSIGNEE : 

UNIVERSITY MEDICAL CENTRE NIJMEGEN 
GEERT GROOTE PLE I N 10 
P.O. BOX 9101 

NTJMEGAN, NETHERLANDS 6500 HB 

SERIAL NUMBER: 09402713 FILING DATE: 06/13/2000 

PATENT NUMBER: ISSUE DATE: 

TITLE: PGA3, PCA3 GENES, AND METHODS OF USE 
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STATEMENT 



Herewith we declare that: 

• d.d. November 1 st , 1 999, the Faculty of Medicine of the University of Nijraegen 
integrated with the University Hospital Nijmegen; 

• d.d. November 1 st , 1999, these two entities together became one entity named the 
University Medical Centre Nijmegen, which is part of Stichting Katholieke 
Universiteit, a legal entity (foundation) by virtue of the Dutch *Wet bp het hoger 
onderwijs en wetenschappelijk onderzoek' (Higher Education and Academic 
Research Act) according to Dutch law. 

IN WITNESS WHEREOF, the University Medical Centre Nijmegen hereto has executed 
this Statement by her duly authorized representatives, 

Nijmegen, 26,05.2004 Nijmegen, 26.05.2004 




KAMER VAN KOOPHANDEL 

{XENTRAAL GELDERLAND 
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English translation of an extract from the commercial register of the 
Chamber of Commerce and Industries for Centxaal Gelderland 



Legal person : 

Legal form : Foundation ....... 

Corporate name :Stichting Katholieke Universiteit ? 

Abbreviated name :Stichting K.U. . . ♦ . ... . . . 

Statutory seat :Nijmegen 

Address :Geert Grooteplein-Noord 9, 6525EZ Nijmegen ... 

Mailing address :Postbus 9102/ 6500HC Nijmegen . .. 

Telephone numbers :024-3611555 / 024-3615444 , ... 

Fax number : 024.-3541468 

Incorporation deed : 3 0 -07 -1905 >.. i> - . 

Deed of latest amendment of 

articles : 27 -10 -1997 . . . ............. 

Business activities ...... . » - • . • • * 

suspended as at : 01 -03 -2004 

Director (s) : 

Name :Grobbee, Johannes Jacobus Jozef 

Date and place of birth :19-03-1940, Dalfsen ....... 

Address :Pothoofd 116, 74112D Deventer .............. ^ . 

Date of entry into office : 27 -03 -1995 

Powers : Authorised jointly (with other directors, see 

articles) » •.* . • * ». ». . . . * . ■ . . * . ; * ... . ^ « • * *-» 

Date of (present) represen- 
tative authority :27-03-1995 . . . s . . 

Name :Lockefeer, Henricus Antonius Ludovicus ....... 

Date and place of birth :23-10-1938, Roosendaal en Nispen . . . 

Address : Jacob Obrechtlaan 13, 1401CE Bussum 

Date of entry into office :05-04-1995 ; 

Title : Vice- voorzitter 

Powers : Solely /independently authorised 

Date of (present) represen- 
tative authority : 20 -12 -2002 .......................... 

Name rBrentjens, Josephus Lambertus. ; . . . . . ± , 

Date and place of birth : 30 -03 -1940, Haelen .* ^ . , 

Address . ;Koepellaan 6, 2061CV Bloemendaal ... 

Date of entry into office : 11-03 -1993 , 

Title :Voorzitter f . .... * . . . . , . .... 

24,00 04-05-2004 Page 00002 follows. 
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Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 



: Solely/ independently authorised 
:19-10-2001 



Splinter- van Kan, Hubertina Anna Gertruda . ... 

09-06-1947, Maastricht . .... 

Prinsengracht 698, 1017LA Amsterdam ...... . . 

11-03-1993 

Authorised jointly (with other directors, see 
articles) i ...... r i . . 



11-03-1993 



de Wijkerslooth de Weerdesteijn, Roelof Jozef 

18-10-1946, 's-Gravenhage ........... .1 . 

Theresiaweg 2, 6523ND Nijmegen 

01-05-2000 

Voorzitter van het college van bestuur ....... 

Solely/independently authorised 



01-05-2000 



: Vugts , Johannes Franciscus Theresia . . . .... . . > . , 

: 10-07-1942, » s -Gravenhage .......... 

:Bergweg 24, 6523MD Nijmegen 

:01-01-2003 

: Authorised jointly (with other directors, see 
articles) . . ...... * ......... .~ .;. *t * . . * . • . * • ? 



:Ol-01-2003 



:Wiggers-Rust, Liduina Francisca ; 

:12-10-1951, Nijmegen . 

:Burg.de Millylaan 8, 7231DR Warnsveld , . 

:01-09-2002 

: Authorised jointly (with other directors, see 
articles) 



r 01*09 -2002 * » * . •••.» . * . . . » . . ♦».« 

:van Herwaarden, Cornells Lambertus August 

:25-01-1944, Nijmegen . 

: Kwakkeribergweg 57, 6523ML Nijmegen 



20,00 04-05-2004 
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Date of entry into office 

Title 

Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Date of (present) represen- 
tative authority 



01-12-2003 

UMC: voorzitter raad van bestuur 
Solely/ independently authorised , 

01-12-2003 



Ruiter, Dirk Jacob * 

26-06-1947, Harlingen . . . . . 

Vinkenlaan 14, 6581CK Maiden 

01-01-2004 

UMC: vice voorzitter raad van bestuur/ decaan 
Solely/independently authorised . . . 



01-01-2004 



Authorized signatory (signatories) : 



Name 

Date of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name. 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

16,00 04-05-2004 



Hegeman, Wilhelmus Everhardus Joseph 

20-03-1948 

Viol ens traat 32, 6602CL Wijchen 

30-01-1995 > 

UMC: strategisch inkoper 

Restricted power of attorney 



•30-01-1995 • , 

de Bekker, Michael Johannes Jozef 

21-07-1957, Lith . 

Deken Fritsenstraat 71, 5243VM Rosmalen . , . 

01-05-1992 

UMC: Directeur financieel economische zaken 
Restricted power of attorney ,....„...,...:... 



01-05-1992 



Hesseling, Jozef Hendrik ....... 

14-02-1946, Arnhem 

Zevendreef 3034/ 6 60 SVC Wijchen 

01-11-1991 

UMC: strategisch inkoper ....... 

Restricted power -of attorney „ . . 



:01-11-1991 ... f . 

Page 00004 follows, 
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Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commenc emen t ( p r e s en t ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commenc emen t (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

20,00 04-05-2004 



Kerckhoffs, Aemilius Antonius Maria . ... 

11-10-1949, Nijmegen . 

Jaspisstraat 3, 6534SE Nijmegen ♦ y ..... . 

01-11-1991 ..... 

UMC: secretaris Raad van Bestuur . , ... 
Restricted power of attorney 



: 01 -11 -1991 . ...... . . . .. . . . . ....... . 

:Schils, Denis Antoon Gerard Jerome 
:15-10-1940, Roosendaal en Nispen . . 
:Gildestraat 39, 6691DT Gendt ...... 

■ 01-10-1993 

: Secretaris stg kun 

^Restricted power of attorney ...... 



: 01-10-1993 



van Baal, Felix Marcus Jacobus Maria . . ^ . . 

21-10-1957, Nijmegen ...... . 

Witte Hoeflaan 24, 5343EH Oss .... 

30-01-1995 ■ . T. 

UMC: Algemeen directeur Bedrijf Huisvesting 
Restricted power of attorney . .> w . . 



:30-01-1995 



: Peters, Johannes Reinier Theodorus Maria 

:01-10-1940, Nijmegen . .... v , 

rDorpenweg 25, 5371KS Ravenstein . 

:01-06-1992 . 

:Lid college van bestuur 
Restricted power of attorney 



: 01- 06-1992 . . . 

: Veens tra, Wopke Mient 

:17-08-1951, Den Ham ...... 

: Jonckherenhof 2, 6581GD Maiden 

:01-01-1995 

•Directeur uci 

:Restricted power of attorney .„ 
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Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address - 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Contra enc emen t (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 



01-07-1998 



; Simons, Peter Robert Jan 

: 15 -05 -1949, Batavia, Dutch East Indies 
:Gietersstraat 8, 1015HB Amsterdam . . . . . 
; 01-06-1994 • • * • • - * - « » . » • • * • •. * • • • » 

: Direct eur Nuovo * . » . . . . . 

: Restricted power of attorney ,. 



;01-07-1998 



:Tonnaer, Leonardus Johannes Gertrude Joseph 

Marie Irene 

: 17 -09 -1944, Amby ... „ 

:Rijksweg 124, 6585AJ Mook ... 

:01-01-1995 

:Directeur arbo-en milieudienst 

: Res trie ted power of attorney . . . . 



:01-07-1998 



;Husken, Franciscus Adelbertus Maria 

: 28 -09 -1945, Nijmegen 

:Zijlweg 289, 2015CM Haarlem ....... 

;01-08-1995 .............. 

:Directeur NOM ........ 

: Restricted power of attorney 



01-07-1998 



van den Boogaard, Petrus Hendricus Wilhelmus 

14-03-1952, Nijmegen ...... 

Onyxstraat 12 , 6534XX Nijmegen i . 

01-06-1996 . . 

Hoofd f a-debiteurenadministratie . . ; .. . ....... 

Restricted power of attorney ............... , 



:01-12-2000 



Coenen, Antonius Matheus Louis . . , 

24-01-1943, Maasbree . 

Eikenlaan 33, 6584BT Molenhoek Lb 



20,00 04-05-2004 
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Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement- (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

20,00 04-05-2004 



-.01-05-1997 ^ 

:Directeur Onderw. Inst. P&C . 
: Restricted power of attorney 



01-07-1998 



Meijer, Gerardus Jacobus Wilhelmus 

01-11-1966, Oeffelt 

Veldzuring 12, 5432GP Cuijk . . 

01-03-1998 , 

UMC: strategisch inkoper .......... 

Restricted power of attorney ....... 



01-03-1998 



Dankbaar, Bernard 

29-07-1948, Amsterdam 

Straalmanstraat 7, 652 UK Nijmegen . 

01-0.9-1999 : 

Decaan f ac . managementwetenschappen 
Restricted power of attorney . . • 



;01-09-1999 



:Wilke, Ronald Justinus 

: 14 -04 -1959, Leidschendam 

: Herman Oolbekkinkstraat 8, 6523RB Nijmegen 

: 01- 04 -2001 ....... . . . . . . 

:Directeur UFB ~ .« 

: Restricted power of attorney . . * ... , : # . ...... - , 



:01-04-2001 



: Schmitz, Jan Jaap Aloysius ...... 

: 21 -06 -1954, 1 s -Gravenhage 

:Jonkershof 10, 6561AL Groesbeek . 

:01-10-2001 

:UMC: directeur facilitair bedrijf 
:Restricted power of attorney .... 



:01-10-2001 

:Schalkwijk, Eus Valentijn 
Page 00007 follows. 
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Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencemen t (pr es ent ) 
power of attorney 

Name 

Date and place of birth f 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Commencement (present) 
power of attorney 



14-08-1960, Zutphen 

Groenewoudseweg 375, 6525EL Nijmegen 

01-02-2002 . . . . . .v. . . . 

Directeur IOWO : - - 

Restricted power of attorney . , - 

01-02-2002 ... 

Brand, Willem 

26- 08-1952, Sneek . . . 

Kleidonk 11, 6641LM Beiiningen Gld ... 

01-12-2001 . 

Directeur dienst studentenzaken ....... 

Restricted power of attorney . . . 

01-12-2001 .... 

: Cirkel , Guurt j e Hennina 

29-07-1952, Amersfoort 

Groesbeekseweg 172, 6521CR Nijmegen 

01-04-2002 . . . . 

:Directeur URD 

: Res trie ted power of attorney 

' 0 1 - 0 4 — 2 0 0 2 . ♦ . p -. • ....... *- v ► ■ v> . ... » » . * ♦* . i» i 

: Fr ik , Adr ianus Johannes 

: 06- 02 -1943, Hilvarenbeek ....... 

:Rembrandtstraat 77, 6521MD Nijmegen 

:01-02-2002 

:Directeur lerarenopleiding KUN/ILS .... 
Restricted power of attorney .......... 

:01-01-2002 ........ . 

van Zoelen, Everardus Johannes Jacobus 

27- 02-1951, Rotterdam ....... 

Fangmanweg 43, 6862EH Oosterbeek . ... 

01-11-2001 , : ..„.'. 

Full power of attorney ..... = 

01-11-2001 , 



16,00 04-05-2004 
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Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commen c emen t (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (pr es en t ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 



Brand, Willem . • 

26-08-1952, Sneek ........ 

Kleidonk 11, 6641LM Beuningen Gld 

01-01-2003 

Dir. dienst studentenzaken ....... 

Restricted power of attorney 



: 01-01-2003 . . . > . 

:Lippmann-Duij ts, Josepha Antonia Maria 

:15-01-1946, Arnhem • 

:Meppelstraat 22, 6835HD Arnhem . . ...... * . . 

: 01 -07 -2002 . - 

: Restricted power of attorney .......... 



:01-07-2002 



van Borssum Buisman, Warmold Hendrik 

02-01 : 1952,. Wassenaar .... 

Imbosch 2 -3, 6961LJ Eerbeek 

01-05-2003 . ... 

Ad intrim Cluster Facilitair ...... 

Restricted power of attorney ......... 



i 01" 05 — 2003 . . » » *- • » . . ... » • . . . • . . * » . . ■» » . . i 

:van der Kroft, Johanna Catharina Maria 

:19-05-1952, Heerlen ... . 

:Evertsenlaan 24, 6881GC Velp Gld 

:01-01-2003 

;Dir. diensten personeel & organisatie , 
: Restricted power of attorney .......... 



:01-01-2003 



Jansen, Cornelis Johannes Henricus ....... 

01-09-1961, Geldrop 

Albert Schweitzerlaan 96, 6525 JV Nijmegen 

01-05-2003 . 

Beheerder fac. rechtsgeleerdheid 

Restricted power of attorney 



01-05-2003 



20,00 04-05-2004 
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Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) - 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commenc ement ( pr e s en t ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement ( pr es en t ) 



Cuppen, Robertus Maria Antonius . . 

18-12-1954, Breda . . - 

Eikendreef 67, 6581PC Maiden . 

01-01-2003 ... v .... 

Dir. universitair sportcentrum ............ 

Restricted power of attorney ...........v.. 

01-01-2003 . 

Janssen, Maria Lina Margaretha . . . 

23-10-1953, Deventer 

Charles Estourgiestraat 6, 6522HW Nijmegen 

01-01-2003 

Hoofd externe relaties . . .. ; , .. .. . . . . . . 

Restricted power of attorney 

01-01-2003 .. . , 

van de Woestijne, Johannes Christiaan 

13-02-1951, Maarn . , 

Kruisstraat 9, 657 6JR Ooij 

01-01-2003 . . ...... ... . 

Hoofd communicatie 

Restricted power of attorney . . . , . ... . . . , 

01-01-2003 . . . . . . . .5. . . . . . 

van Pelt, Adrianus Christianus Andreas 

31-01-1946, Teteringen ........... 

Tolschestraat 45, 5363TB Velp NB 

01-07-2002 . .... 

Restricted power of attorney . . . ... 

: 01-07-2002 . . . 

:Nissen, Petrus Johannes Andreas .......... 

: 09 -10 -1957, Swalmen 

:Berg en Dalseweg 296, 6522CN Nijmegen 

:01-05-2003 

:Beheerder fac. der theologie 

: Restricted power of attorney .... . . . . . . . . . 



20,00 04-05-2004 
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power of attorney 
Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 



:01-05-2003 



Maalderink, Henricus Gerardus 

29-01-1975, Warnsveld . • 

Vergert 29 , 6662DX Elst Gld ■ 

01-08-2003 - 

Hoofd Financieel Economisch Beleid & Control 
Restricted power of attorney 



:01-08-2003 



rWinkels, Jeroen Wilhelimus ♦ - 

: 2 6 - 07 - 19 5 6 , Groningen 

;Hondiusdomein 8, 6229GH Maastricht 

:01-04-2002 . < 

:Directeur ITS .< 

: Restricted power of attorney 



;01-O4-2002 



Issued by the chamber of commerce 



184 r 00 



Arnhem, 04-05-2004 





M.Th H. Foritein- 
Duynhoven 
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SEPTEMBER 01, 2004 

STERNE/ KESSLER, GOLDSTEIN 
1100 NEW YORK AVENUE , N.W. 
WASHINGTON, DC 20005 



PTAS 
FOX P.L.L. 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

ASSSTANT SECRETARY AND C0MMES0NER 
OF PATENTS ANO TRADEMARKS 
Washington, D.C. 20231 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, D.C . 20231. 



RECORDATION DATE: 08/31/2004 REEL/ FRAME : 015060/0902 

NUMBER OF PAGES: 14 

BRIEF: CORRECTIVE ASSIGNMENT TO CORRECT THE SPELLING OF THE CITY IN THE 
RECEIVING PARTY SECTION PREVIOUSLY RECORDED ON REEL 015020 
FRAME 0591. ASSIGNOR(S) HEREBY CONFIRMS THE SPELLING OF THE CITY 
IN THE RECEIVING PARTY SECTION SHOULD BE \"NIJMEGEN\" NOT 
\ "NI JMEGAN\" . 

ASSIGNOR: 

UNIVERSITY HOSPITAL NIJMEGEN DOC DATE: 11/01/1999 

ASSIGNEE : 

UNIVERSITY MEDICAL CENTRE NIJMEGEN 
GEERT GROOTEPLEIN 10 
P.O. BOX 9101 

NIJMEGEN, NETHERLANDS 6500 HB 



SERIAL NUMBER : 094 02713 FILING DATE: 0 6/13/2000 

PATENT NUMBER: ISSUE DATE: 

TITLE: PCA3, PCA3 GENES, AND METHODS OF USE 
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DOROTHY RILEY, PARALEGAL 
ASSIGNMENT DIVISION 
OFFICE OF PUBLIC RECORDS 



United States Patent and Trademark Office 



Under Secretary of Commerce forIntellectual Property and \ 
Director of the United Statks Patent and Trademark Office 



MARCH 27 , 2006 

STERNE, KESSLER, GOLDSTEIN 

Sc FOX P.L.L.C. 
C/O CYNTHIA BOUCHEZ 
1100 NEW YORK AVENUE, N.W. 
WASHINGTON, D.C. 20005-3934 



PTAS 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 571-272-3350. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
MAIL STOP: ASSIGNMENT SERVICES BRANCH, P.O. BOX 1450, ALEXANDRIA , VA 22313. 



RECORDATION DATE: 01/06/2006 REEL/ FRAME : 017365/0965 

NUMBER OF PAGES: 16 

BRIEF: CORRECTIVE ASSIGNMENT TO CORRECT THE NAME OF THE ASSIGNEE 

PREVIOUSLY RECORDED ON REEL 015060, FRAME 0902. ASSIGNOR HEREBY 
CONFIRMS THE NAME OF THE ASSIGNEE SHOULD BE "STICHTING 
KATHOLIEKE UNIVERSITEIT , MORE PARTICULARLY THE UNIVERSITY 
MEDICAL CENTRE MUMEGAN. " 

ASSIGNOR: 

UNIVERSITY MEDICAL CENTRE NI JMEGEN DOC DATE: 11/01/1999 

ASSIGNEE: 

STICHTING KATHOLIEKE UNIVERSITEIT, 

MORE PARTICULARLY THE UNIVERSITY 

MEDICAL CENTRE NI JMEGEN 
GEERT GROOTEPLEIN 10 
P.O. BOX 9109 

NI JMEGEN, NETHERLANDS 6500 HB 



RO, Box 1450. Alexandria. Viratnia 22313-1450 - wvvw.uspto gov 
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SERIAL NUMBER; 09402713 FILING DATE: 06/13/2000 

PATENT NUMBER: 7008765 ISSUE DATE: 03/07/2006 

TITLE: PCA3, PCA3 GENES , AND METHODS OF USE 



MARY BENTON, EXAMINER 
ASSIGNMENT SERVICES BRANCH 
PUBLIC RECORDS DIVISION 




STATEMENT 



Herewith we declare that* 



♦ d4- November V\ : 1999, the Faculty of MeOJctae of the University of Ntfmfcgea 
integraied with the. University Hospital Nijraege»; 

♦ <L<L November 1* I999 r these two entities together became ono entity wed the 
University Medical Centre Nijtaegeu, which is part of Stir h tt E g Katholieke 
Universiteit, a legal entity (foiaxSationj by virtue of the Dutch 'Wet op bet boger 
onderwijs en we^epsch^>pelyjc onderzoelc* (Higher Education aivJ Academic 
Research Act) according to Dutch law, 

irore parrojcularly -the Uoxversi ty Medical Centre Nijxregen 
IN WITNESS WHEREOF, ifag^g^^iiy-^l>3«ljwl CutUv &B^6iff h ereto has executed 
this Statement by her duly authorized represe ntati ves, 



Nljm^en. 26.05.2004 



Nijmegao, 26.05,2004 
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English translation of an extract from the commercial register .of the 
Chamber of Commerce and Industries for Centraal Gelderland 

Legal person : 

Legal form : Foundation .... 

Corporate name :Stichting Katholieke Universiteit . ; . . 

Abbreviated name : Stichting K.U ........ 

Statutory seat :Nijmegen . 

Address :Geert Grooteplein-Noord 9/ 6525EZ Nijmegen 

Mailing address :Postbus 9102, 6500HC Nijmegen .v. ... 

Telephone numbers ;024-3611555 / 024-3615444 .. 

Fax number : 024-3541468 , 

Incorporation deed : 30 -07- 1905 r .. . 

Deed of latest amendment of 

articles :27-10-1997 . . , 

Business activities , .......... ....... ... . . * 

suspended as at ;01-03-2004 

Director (s) : 

Name iGrobbee, Johannes Jacobus Jozef .........I...,. 

Date and place of birth :19 -03-1940, Dalfsen 

Address : Pothoof d 116 , . 7411ZD Deventer ........ ... ... . . . 

Date of entry into office :27-03-1995 : *. . 

Powers : Authorised jointly (with other directors/ see . 

articles) ♦ -» » ^ ». » . ■• »•» . * » * * * » v . » . • ..^ 

Date of (present) represen- 
tative authority : 27 -03 -1995 v.. . . ^ . . 

Name iLockefeer, Henricus Antonius Ludovicus • . . 

Date and place of birth :23-10-1938, Roosendaal en Nispen 

Address : Jacob Obrechtlaan 13, 1401CE Bussum ...... 

Date of entry into office : 05 -04 -1995 

Title :Vice-voorzitter . . .1>.. . 

Powers : Solely/ independently authorised . . . . 

Date of (present) represen- 
tative authority :20-12-2002 , ............... ^ , . 

Name : Brent j ens ,* Josephus Lambertus. . . . . . . ; 

Date and place of birth :30-03-1940, Haelen <. , . 

Address . ;Koepellaan 6, 2061CV Bloemendaal ... 

Date of entry into office : 11 -03 -1993 

Title :Voorzittef. . , . ; . . . 

: 24,00 04-05-2(304 Page 00002 follows. 
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: Solely/ independently authorised . .... i . 

:19-10-2001 ..... ♦ , v • 

:Splinter-van Kan, Hubertina Anna Gertruda . ... 

: 09 -06 -1947, Maastricht . ...v.. 

rPrinsengracht 698, 1017LA Amsterdam .. , ... - 

:ll-03-1993 

: Authorised jointly (with other directors, see 
articles) r - * - • . . . 

: 11 - 0 3 - 19 9 3 . \ ....... w .................. 

:de Wijkerslooth de Weerdesteijn, Roelof Jozef 

: 18-10-1946, • s - Gravenhage ;i . 

:Theresiaweg 2, 6523ND Nijmegen 

:01-05-2000 

:Voorzitter van het college van bestuur . . 

: Solely/ independently authorised ............... 

: 01-05-2000 ... ... . ....... ? ? . . 

: Vugts , Johannes Franciscus Theresia . . . ♦ 

:10-07-1942, ' s -Gravenhage ; 

:Bergweg 24, 6523MD Nijmegen ........ 

:01-01-2003 . 

:Authorised jointly (with other directors, see 
articles) ....... * . . . . ^ . , . . ... 

: 01-01-2003 / 

:Wiggers-Rust, Liduina Francisca 

:12-10-1951, Nijmegen . . ........ 

: Burg.de Millylaan 8, 7231DR Warnsveld ...... *.„ 

:01-09-2002 

: Authorised jointly (with other directors, see 
articles) ♦ . . ............. 

: 01- 09 -2002 . 

:van Herwaarden, Cornells Lambertus August . 

:25-01-1944, Nijmegen 

:Kwakkeribergweg 57, 6523ML Nijmegen .-. . 

Page 00003 follows-. 



Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title . 

Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth * 
Address 

20,00 04-05-2004 
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Date of entry into office 

Title * 

Powers 

Date of (present) represen- 
tative authority 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Date of (present) represen- 
tative authority 



01-12-2003 

DMC: voorzitter raad van bestuur 
Solely/ independently authorised . 



:01-12-2003 



Ruiter, Dirk Jacob 

26-06*1947,. Harlingen ..... . ♦ . 

Vinkenlaan 14 , 6581CK Maiden ... . . 

01-01-2004 

UMC: vice voorzitter raad van bestuur/ decaan 
Solely/ independently authorised ......... ,. . . . ... , 



:01-01-2004 



Authorized signatory (signatories) 



Name 

Date of -birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of at torney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commen c emen t (present) 
power of attorney 

16,00 04-05-2004 



Hegeman, Wilhelmus Everhardus Joseph 

20-03-1948 

Violenstraat 32, 6602CL Wijchen ..... 

30-01-1995 

UMQ: strategisch inkoper ............ 

Restricted power of attorney . ; ♦ 



'. 30 — 01 — 1995 . • m ■ m • '.*.» • -* * '* ..... . . . .. a* * ".» 

de Bekker, Michael Johannes Jozef . . . . . 

21-07-1957, Lith , ... 

Deken Fritsenstraat 71, 5243VM Rosmalen 

01-05-1992 

UMC: Directeur financieel economische zaken 
Restricted power of attorney ........ ... , . * ? • 



:01-05-1992 



Hesseling, Jozef Hendrik 

14-02-1946, Arnhem ; 

Zevendreef 3034, 6605VC Wijchen 

01-11-1991 . 

UMC: strategisch inkoper 
Restricted power -of attorney . ♦ . 



:01-11-1991 

Page 00004 follows. 



H00FDKANTO0R 

KR0NEN8UR6SINGEL 525 
POSTBUS 9292, 6800 KZ ARNHEM 

T (026)353 88 88 




KAME R VAN KOOPHANDEU 

ENTRAAL GELDERLAND 



File number: 41055629 



Page 00004 



Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commenc ement (pr es en t ) 
power of attorney 

Name 

Date arid place of birth 
Address 

Date of entry into office 

.Title 

Powers 

Commencement (pres ent ) 
power, of attorney 

Name . 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

•20,00 04-05-2004 



Kerckhof f s, Aemilius Antonius Maria ........ 

11-10-1949, Nijmegen 

Jaspisstraat 3, 6534SE Nijmegen 

01-11-1991 

UMC: secretaris Raad van Bestuur s . 

Restricted power of attorney , - . .......... * 

01-11-1991 , . . . . ? , 

Schils , Denis Antoon Gerard Jerome ......... 

15-10-1940, Roosendaal en Nispen . . 

Gildestraat 39, 6691DT Gendt 

01-10-1993 ... . . 

Secretaris stg kun 

Restricted power of attorney ........ 

01-10-1993 . 

van Baal, Felix Marcus Jacobus Maria 

21-10-1957, Nijmegen 

Nitte Hoeflaan 24, 5343EH Oss 

30-01-1995 ..- ■ 

UMC: Algemeen* directeur Bedrijf Huisvesting 
Restricted power of - attorney 

30-01-1995 ..... _ w 

Peters, Johannes Reinier Theodorus Maria .... 

01-10-1940, Nijmegen 

Dorpenweg 25, 5371KS Ravenstein 

01-06-1992 

Lid college van bestuur ............ 

Restricted power of attorney ................ 

01-06-1992 ti . . 

Veens tra, Wopke Mi ent -....„• 

17-08-1951, Den Ham ? ..... r 

Jonckherenhof 2, .6581GD Maiden . . » , 

01-01-1995 . 

Directeur uci ^ ..... . 

Restricted power of attorney 

Page 00005 follows. 
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Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 
•Title 
Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

20,00 04-05-2004 



;01 : 07-1998 .... . 

; Simons, Peter Robert Jan \. , 

:15-05-1949, Batavia, Dutch East Indies 

:Gietersstraat 8, 10 15HB Amsterdam . 

:.01-06-1994 ♦ . ... . . ; 

: Direct eur Nuovo .......,< 

: Restricted power of attorney . . . . . 

:01-07-1998 , 

:Tonnaer, Leonardus Johannes Gertrude Joseph . 

Marie Irene . . .................. ... 

: 17 -09 -1944, Amby ... 

:Rijksweg 124, 6585AJ Mook . .< 

:01-01-1995 

:Directeur arbo-en milieudienst 

Restricted power of attorney ....... 

:01-07-1998 

:Husken, Franciscus Adelbertus Maria 

:28-09-1945, Nijmegen 

:Zijlweg 289, 2015CM Haarlem 

: 01-08 -1995 .... . . , 

: Directeur NOM ...... 

: Restricted power of attorney ,.; v ..^ 

• 01*07-1998 . * ^ . » * . . * , . * ...... .... * . • 

:van den Boogaard, Petrus Hendricus Wilhelmus 

:14-03-1952, Nijmegen 

:Onyxstraat 12, 6534XX Nijmegen 

:01-06-1996 _ 

:Hoofd f a-debiteurenadministratie ............ 

:Restricted power of attorney .... , 

:01-12-2000 , , . 

rCoenen, Antonius Matheus Louis ........ ... 

:24-01-1943, Maasbree . 

rEikenlaan 33, 6584BT Molenhoek Lb 

Page 00006 follows. 
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bate of entry into office 

Title 

Powers 

Commencement (pr es ent ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry. into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencemen t (pr es ent ) 
power of attorney 

Name 

20,00. 04-05-2004 



:01-05-1997 . . 

tDirecteur Onderw. Inst. P&C . 
: Restricted power of attorney 



:01-07-1998 



zMeijer, Gerardus Jacobus Wilhelmus 

:01-11-1966, Oef felt * 

:Veldzuring 12 , 5432GP Cuijk , 

;01-03-1998 

:DMC: strategisch inkoper 

rRestricted power of attorney , 



:01-03-1998 



:Dankbaar , Bernard ........ , 

:29-07-1948, Amsterdam . . 

:Straalmanstraat 7, 6521JK N.ijmegen. . 

:01-09-1999 ... 

iDecaan fac. managementwetenschappen 
rRestricted power of attorney ....... 



:01-09-1999 



Wilke, Ronald Justinus ♦ 

14-04-1959, Leidschendam ... . 

Herman Oolbekkinkstraat 8, 6523RB Nijmegen 

01-04-2001 . t.^.. . ./, . 

Directeur UFB 

Restricted power of attorney . . . , ... , 



:01-04-2001 



:Schmitz, Jan Jaap Aloysius 

:21-06-1954, » s - Gravenhage 

zJonkershof 10, 6561AL Groesbeek « 

:01-10-2001 

:UMC: directeur facilitair bedrijf 
rRestricted power of attorney 



•01-10-2001 ..... /. ...... 

:Schalkwijk, Eus Valentijn 
Page 00007 follows. 
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14-08-1960, Zutphen . .. , . .\ . 

Groenewoudseweg 375,* 6525EL Nijmegen .... .... 

01-02-2002 

Directeur IOWO *. . 

Restricted power of attorney ............ 

01-02-2002 . . 

Brand, Willem » ...... 

26- 08-1952, Sneek . ,\., 

Kleidonk 11, 6641LM Beuningen Gld - ... 

01-12-2001 

Directeur dienst studentenzaken 

Restricted power of attorney * , . * , . 

01-12-2001 , . , . . 

Cirkel,. Guurtje Hermina 

29-07-1952, Amersfoort . 

Groesbeekseweg 172, 6521CR Nijmegen 

01-04-2002 :. _ . . . . 

Directeur • URD , . . ^ . 

Restricted power of attorney . . ... ...... > ... . . ... . 

01-04-2002 ; . . . .... ... 

Frik , Adrianus Johannes . . 

06-02-1943, Hilvarenbeek . > v ........ v-. 

Rembrandtstraat 77, 6521MD Nijmegen 

01-02-2002 ..i..! 

Directeur lerarenopleiding KUN/ILS ............ 

Restricted power of attorney . ... v . , v . . . . . . . 

01-01-2002 . 

van Zoelen, Everardus Johannes Jacobus ..... 

27- 02-1951, Rotterdam 

Farigmanweg 43, 6862EH Oosterbeek . 

01-11-2001 

Full power of attorney 

01-11-2001 . . ... . ....... 



Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth * 
Address 

Date of entry into .office 
Title 
. Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date arid place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement .(present) 
power of attorney 

Name. 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Commencement (present) 
power of attorney 



16,00.04-05-20.04 
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Brknd, Willem . . . . . . . •-. — • 

26-08-1952, Sneek r 

Kleidonk 11, 6641m Beuningen Gld ........ 

01-01-2003 .......... 

Dir. dienst student enzaken 

Restricted power of attorney ; • 

01-01-2003 ....... . 

Lippmann-Duij ts, Josepha Antoriia Maria ...... 

15-01-1946, Arnhera . ...^ 

Meppelstraat 22, 6835HD Arnhem 

01-07-2002 ' ; . . ,. . . . . 

Restricted power of attorney ........ 

01- 07-2002 .......... 

van Borssum Buisman, Warmold Hendrik ...... 

02- 01-1952,. Wassenaar .* 

Iirtbosch 2 -3, 6961LJ Eerbeek . . 

01-05-2003 . .. . 

Ad intrim Cluster Facilitair ...... . *. . . 

Restricted power o£ attorney ........... .-. 

01-05-2003 . .- 

van- der Kroft, Johanna Catharina Maria ... 

19-05-1952, Heerlen* 

Evertsenlaan 24, 6881GC Velp Gld ......... 

01-01-2003 ; m „ 

Dir. diensten personeel & organisatie . 

Restricted power of attorney .............. 

01-01-2003 . 

Jansen, Cornelis Johannes Henricus ....... 

01-09-1961, Geldrop 

Albert Schweitzerlaan 96, 6525JV Nijmegen 

01-05-2003 

Beheerder fac. rechtsgeleerdheid ..... 

Restricted power of attorney 

01-05-2003 . 

Page 00009 follows; 
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Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Commencement (pr es ent ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement, (present) 
.power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (pres ent) 
power of attorney 
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Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) » 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 
power of attorney 

Name 

Date "and place of birth 
Address 

Date of &ntry into office 

Title 

Powers 

Commenc ement ( pr e s en t ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 
Powers 

Commencement (pres ent ) 
power of attorney 

Name 

Date and place of birth 
Address 

Date of entry into office 

Title 

Powers 

Commencement (present) 



:Cuppen, Robertus Maria Antonius , . 

: 18-12-1954, Breda 

:Eikendreef 67, 65 8 IPC Maiden 

:01-01-2003 . ........... 

:Dir. universitair sportcentrum ............ 

:Restricted power of attorney 

: 01-01-2003 ............... 

:Janssen, Maria Lina Margaretha . 

:23-10-1953, Deventer 

; Charles Estourgiestraat 6/ 6522HW Nijmegen 

: 01-01-2003 

:Hoof d externe relaties 

:Restricted' power of attorney 

;01-01-2003 

:van de Woestijne, Johannes Christiaan ..... 

: 13 -02 -1951, Maarn 

:Kruisstraat 9, 6576JR Ooij . . 

; 01- 01 -2003 

:Hoofd communicatie - 

: Restricted power of attorney ............ ^ , 

:01-01-2003 i ......... 

:van Pelt, Adrianus Christianus Andreas 

: 31- 01 -1946, Teteringen , 

:Tolschestraat 45, 5363TB Velp NB < 

:01-07-2002 

: Restricted power of attorney ... ^ , 

:0i-07-2002 . A . ; 

:Nissen, Petrus Johannes Andreas 

:09-10-1957, Swalmen 

:Berg en Dalseweg 296, 6522CN Nijmegen ... . 

:01-05-2003 . ... . . . 

: Beheerder f ac . der theologie 

: Restricted power of attorney 



20,00 04-05-2004 
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power of attorney s 


01-05*2003 «• »• »■ • •# • • • • • m ^ ♦ *■ * ♦ • »'■• • * •■■>- * * * ♦ 


Name : 




Date and place of birth : 




Address j 




Date of entry into office : 




Title : 


>Hoof& Financieel Economisch Beleid & Control . * 


Powers 


: Restricted power of attorney 


Commencement (present) 




power of attorney : 




Name 




bate and place of birth 




Address 




Date of entry into office 




Title 




Powers 




Commencement (present) 




power of attorney 


I" 0 1 ** 04* ~ 2002 * 4 * * « * » t * » ■ a » « • ' ^» • r ■ • • * a • ♦ » ■* <■ ♦ ► • ' • * »_ f - 



Issued by the chamber of commerce 



184,00 



Arnhem, 04-05-2004 





M.Th H, Foritein- 
Duynhoven 
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JORGE A. GOLDSTEIN 
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WASHINGTON, D.C. 20005-3934 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE . THE 

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 

PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. "IF YOU SHOULD 

FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 

CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 

PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 

MAIL STOP: ASSIGNMENT SERVICES DIVISION, P.O. BOX 1450, ALEXANDRIA, VA 22313. 



RECORDATION DATE: 12/23/2004 REEL/FRAME: 016106/0901 

NUMBER OF PAGES: 3 

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS) . 

ASSIGNOR: 

ISAACS, WILLIAM B. DOC DATE: 12/21/2004 

ASSIGNEE : 

JOHNS HOPKINS UNIVERSITY, THE 
3400 N. CHARLES STREET 
BALTIMORE, MARYLAND 21218 

SERIAL NUMBER: 09402713 FILING DATE: 06/13/2000 

PATENT NUMBER: ISSUE DATE: c 

TITLE: PCA3, PCA3 GENES, AND METHODS OF USE 



PAULA MCCRAY, EXAMINER 
ASSIGNMENT DIVISION 
OFFICE OF PUBLIC RECORDS 




ASSIGNMENT 

In consideration of the sum of One Dollar ($1.00) or equivalent and other good and valuable consideration paid to 
each of the undersigned inventor: William B. Isaacs, hereby sells and assigns to The Johns Hopkins University, whose 
mailing address is 3400 N. Charles Street, Baltimore, Maryland 21218 (hereafter referred to as the Assignee) his/her 
entire right, title and interest, including the right to sue for past infringement and to collect for all past, present and future 
damages, for the United States of America (as defined in 35 U.S.C § 100) and throughout the world, 

(a) in the invention(s) known as PCA3, PCA3 Genes, and Methods of Use for which applications) for 
patent in the United States of America was filed on June 13, 2000 (also known as United States 
Application No. 09/402,713), in any and ail applications thereon, in any and all Letters Patent(s) 
therefor, and 

(b) in any and all applications that claim the benefit of the patent application listed above in part (a), 
including non-provisional applications, continuing (continuation, divisional, or continuation-in-part) 
applications reissues, extensions, renewals and reexaminations of the patent application or Letters Patent 
therefor listed above in part (a), to the full extent of the term or terms for which Letters Patents issue, and 

(c) in any and all inventions described in the patent application listed above in part (a), and in any and all 
forms of intellectual and industrial property protection derivable from such patent application, and that 
are derivable.from any and all continuing applications, reissues, extensions, renewals and reexaminations 
of such patent application, including, without limitation, patents, applications, utility models, inventor's 
certificates, and designs together with the right to file applications therefor; and including the right to 
claim the same priority rights from any previously filed applications under the International Agreement 
for the Protection of Industrial Property, or any other international agreement, or the domestic laws of 
the country in which any such application is filed, as may be applicable; 

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its successors, legal representatives 
and assigns to the same extent as all such rights, title and interest would have been held and enjoyed by the Assignor had this 
assignment and sale not been made. 

The undersigned inventors agree to execute all papers necessary in connection with the applications) and any non- 
provisional, continuing (continuation, divisional, or continuation-in-part), reissue, reexamination or corresponding 
applications) thereof and also to execute separate assignments in connection with such application(s) as the Assignee may 
deem necessary or expedient. 

The undersigned inventors agree to execute all papers necessary in connection with any interference or patent 
enforcement action (judicial or otherwise) related to the application(s) or any non-provisional, continuing (continuation, 
divisional or continuation-in-part), reissue or reexamination application(s) thereof and to cooperate with the Assignee in 
every way possible in obtaining evidence and going forward with such interference or patent enforcement action. 

The undersigned inventors hereby represent that he/she has full right to convey the entire interest herein assigned, 
and that he/she has not executed, and will not execute, any agreement in conflict therewith. 

The undersigned inventors hereby grant Robert. Greene Sterne, Esq., Registration No. 28,912; Edward J. Kessler, 
Esq., Registration No. 25,688; Jorge A. Goldstein, Esq., Registration No. 29,02T; David K.S. Comwell, Esq., Region 
No 31 944- Robert W. Esmond, Esq, Registration No. 32,893; Tracy-Gene G. Durkin, Esq., Registration No. 32,833; 
Michele A Cimbala, Esq., Registration No. 33,851 ; Michael B. Ray, Esq., Registration No. 33,997; Robert E. Sokohi, Esq., 
Registration No. 36,013; Eric K. Strife, Esq, Registration No. 36,688; Michael Q. Lee, Esq, Registration No. 35,239; 
Steven R Ludwig, Esq, Registration No. 36,203; John M. Covert, Esq, Registration No. 38,759; Linda E, Alcorn, Esq, 
Registration No. 39,588; Lawrence B. Bugaisky, Esq, Registration No. 35,086; Donald J. Featherstone, Esq, Registration- 
No 33 876' Robert C. Millonig, Esq, Registration No. 34,395; Michael V. Messinger, Esq, Registration No. 37,575; Judith 
U Kim Esq, Registration No. 40,679; Timothy J. Shea, Jr., Esq, Registration No. 41,306; Patrick E. Garrett, Esq, 
Registration No. 39,987; all of STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C, 1100 New York Avenue, N.W, 
Washington D C. 20005-3934, power to insert in this assignment any further identification that may be necessary or 
desirable in order to comply with the rules of the United States Patent and Trademark Office for recordation of. this 
document. 



IN WITNESS WHEREOF, executed by the undersigned inventors on the date opposite his/her name. 
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Date: 




Signature of Inventor: 




William B. Isaacs 
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March 23, 2012 



Mary C. Till 

Senior Legal Advisor 

Office of Patent Legal Administration 

Office of the Deputy Commissioner for Patent Examination Policy 
United States Patent and Trademark Office 
P.O. Box 1450, Alexandria, 
VA 22313-1450 

Re: Patent Term Extension Application for United States Patent 
No. 7,008,765 Bl 

SKGFRef: 2218.034STR0 

Dear Ms. Till: 

On behalf of Gen-Probe Incorporated, Marketing Applicant for Premarket Approval 
Application ("PMA") PI 00033 for PROGENSA® PCA3 Assay, its predecessors and 
affiliates, I hereby authorize the patent owners of record, The Johns Hopkins University 
("TJHU") and Stichting Katholieke Universiteit, more particularly the University Medical 
Centre Nijmegen ("SKU-UMCN"), in connection with their application for extension of U.S. 
Patent No. 7,008,765 Bl ("the 765 patent"), to rely upon the activities of Gen-Probe 
Incorporated, its predecessors and affiliates, undertaken in connection with seeking approval 
by the U.S. Food and Drug Administration of PMA P100033. Gen-Probe Incorporated has 
been a sub-licensee since 2003 of DiagnoCure Inc., which is an exclusive licensee of both 
TJHU and SKU-UMCN, under the 765 patent. 



Very truly yours, 




R. William Bowen, Jr. 

Sr. Vice President and General Counsel 

Gen-Probe Incorporated 



1501701 l.DOCX 



Gen-Probe Incorporated • 10210 Genetic Center Drive ■ San Diego, California 92121-4362 

(858) 410-8000 • Fax: (858) 410-8625 
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^ ^, 2012 

Mary C. Till 

Senior Legal Advisor 

Office of Patent Legal Administration 

Office of the Deputy Commissioner for Patent Examination Policy 
United States Patent and Trademark Office 
P.O. Box 1450, Alexandria, 
VA 22313-1450 

Re: Patent Term Extension Application for United States Patent 
No. 7,008,765 Bl 
SKGFRef: 2218.034STR0 

Dear Ms. Till: 

This is to advise you that, as an authorized representative of Stichting Katholieke 
Universiteit, more particularly the Radboud University Nijmegen Medical Centre ("SKU- 
UMCN"), an owner of United States Patent No. 7,008,765 B 1 ("the 765 patent"), I hereby 
authorize Gen-Probe Incorporated of 10210 Genetic Center Drive, San Diego, CA ("Gen-Probe") 
to file and prosecute a patent term extension application pursuant to 35 U.S.C. § 156 regarding 
the 765 patent ("the PTE Application") on behalf of SKU-UMCN, pursuant to 37 C.F.R. § 
1.730(c). 

I understand that counsel at Sterne, Kessler, Goldstein & Fox PLLC, 1 100 New York 
Avenue, NW, Washington, DC 20005 ("SKGF"), will file and prosecute the PTE Application as 
Gen-Probe's representative, pursuant to 37 C.F.R. § 1 .730(c), and I hereby grant SKGF any 
authorizations from SKU-UMCN necessary for SKGF to act in this capacity. 

Very truly yours, 



HB. 



Hendrik-Jan \tos, M.Sc, Director of 
vValorisation/^echnology Transfer 
Abthorized Representative of the Executive Board 
SticmhxgJ^tholieke Universiteit, more particularly 
the University Medical Centre Nijmegen 
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22- , 2012 



Mary C. Till 

Senior Legal Advisor 

Office of Patent Legal Administration 

Office of the Deputy Commissioner for Patent Examination Policy 
United States Patent and Trademark Office 
P.O. Box 1450, Alexandria, 
VA 22313-1450 

Re: Patent Term Extension Application for United States Patent 
No. 7,008,765 Bl 

SKGFRef: 2218.034STR0 

Dear Ms. Till: 

This is to advise you that, as an authorized representative of The Johns Hopkins 
University, an owner of United States Patent No. 7,008,765 Bl ("the 765 patent"), I hereby 
authorize Gen-Probe Incorporated of 10210 Genetic Center Drive, San Diego, CA ("Gen-Probe") 
to file and prosecute a patent term extension application pursuant to 35 U.S.C. § 156 regarding 
the 765 patent ("the PTE Application") on behalf of The Johns Hopkins University, pursuant to 
37 C.F.R. § 1.730(c). 

I understand that counsel at Sterne, Kessler, Goldstein & Fox PLLC, 1 100 New York 
Avenue, NW, Washington, DC 20005 ("SKGF"), will file and prosecute the PTE Application as 
Gen-Probe's representative, pursuant to 37 CF.R. § 1.730(c), and I hereby grant SKGF any 
authorizations from The Johns Hopkins University necessary for SKGF to act in this capacity. 



Very truly yours, 




R. Keith Baker 



Senior Director 



Authorized Representative 
The Johns Hopkins University 
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General Information 



General Information 
Intended Use 

The PROGENSA PCA3 Assay is an in vitro nucleic acid amplification test. The assay 
measures the concentration of prostate cancer gene 3 (PCA3) and prostate-specific 
antigen (PSA) RNA molecules and calculates the ratio of PCA3 RNA molecules to PSA 
RNA molecules (PCA3 Score) in post-digital rectal exam (DRE) first catch male urine 
specimens. The PROGENSA PCA3 Assay is indicated for use in conjunction with other 
patient information to aid in the decision for repeat biopsy in men 50 years of age or 
older who have had one or more previous negative prostate biopsies and for whom a 
repeat biopsy would be recommended by a urologist based on current standard of care, 
before consideration of PROGENSA PCA3 Assay results. 

A PCA3 Score <25 is associated with a decreased likelihood of a positive biopsy. 
Prostatic biopsy is required for diagnosis of cancer. 



tiffin 

Warning: The Clinical Study only included men who were recommended for repeat 
biopsy. Therefore, the performance of the PROGENSA PCA3 Assay has not been 
established in men for whom a repeat biopsy was not already recommended. 

Limitations 

A. The PCA3 Score is intended to be used in conjunction with serum prostate-specific 
antigen (PSA) and other risk indicators to guide appropriate patient management in 
the "at risk" population of men who have had one or more previous negative prostate 
biopsies and for whom a repeat biopsy would be recommended based on current 
standard of care. 

B. Use of this assay is limited to personnel who have been trained in the procedure. 
Failure to follow the instructions given in this insert may result in erroneous results. 
Test results may be affected by improper specimen collection, technical error, or 
specimen mix-up. 

C. Performance of the PROGENSA PCA3 Assay has not been established in men who 
undergo repeat biopsy less than 3 months or more than 7 years after their most 
recent negative biopsy (refer to Clinical Performance, Table 9). 

D. Each laboratory must independently validate an LIS transfer process. 

E. Reliable results are dependent on adequate urine specimen collection. Because the 
transport system used for this assay does not permit microscopic assessment of urine 
specimen adequacy, training of clinicians in proper urine specimen collection 
techniques is necessary. See Specimen Collection, Transport, and Storage for 
instructions. 



PROGENSA PCA3 Assay 
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R The effect of medications known to affect serum PSA levels such as finasteride 
(Proscar, Propecia), dutasteride (Avodart), and anti-androgen therapy (Lupron) on 
PROGENSA PCA3 Assay performance was not evaluated. 

G. Certain therapeutic and diagnostic procedures such as prostatectomy, radiation, 
prostate biopsy, and others may affect the viability of prostatic tissue and 
subsequently impact the PCA3 Score. The effect of these procedures on assay 
performance has not yet been evaluated. Samples for PROGENSA PCA3 Assay 
testing should be collected when the clinician believes prostate tissue has recovered. 

H. Results from the PROGENSA PCA3 Assay should be interpreted in conjunction with 
other laboratory and clinical data available to the clinician and relevant guidelines in 
the decision for repeat biopsy. 

I. Information from percent free PSA tests was not used in establishing the performance 
characteristics of the PROGENSA PCA3 Assay. 

Summary and Explanation of the Test 

The use of the serum prostate-specific antigen (PSA) test for prostate cancer screening 
has resulted in the biopsy diagnosis of smaller, previously undetected tumors, thus 
creating a new diagnostic dilemma: Only a fraction of men with increased serum PSA 
levels have detectable prostate cancer. Men with at least one negative biopsy often have 
persistently increased serum PSA, due primarily to enlarged prostates and benign 
prostatic hyperplasia (BPH). Yet, a significant proportion of men with slightly increased 
serum PSA (2.5-4.0 pg/L) either have, or will develop, clinically significant prostate cancer 
(12). 

PCA3 (also known as "PCA3 003 " or "003™") is a non-coding prostate-specific RNA (1) that is 
highly over-expressed in prostate cancer cells, with a median 66-fold up-reguiation compared to 
adjacent benign tissue (11). In contrast, PSA gene expression is similar in cancerous and benign 
prostate cells; PSA RNA levels may therefore be used to normalize for the amount of prostate- 
specific RNA in molecular test samples. The feasibility of quantitative PCA3-based molecular 
testing from urine sediments (11) and from whole urine (9) has been demonstrated. The clinical 
feasibility of a PCA3-based test from whole urine has been demonstrated in men 
undergoing repeat biopsy (10, 12). 

The PROGENSA PCA3 Assay utilizes whole urine collected following a digital rectal 
examination (DRE) consisting of three strokes per lobe. The DRE releases prostate cells 
through the prostate duct system into the urinary tract, where they can be collected in the 
first catch urine. The urine is processed by addition of Urine Transport Medium (UTM), 
which lyses the cells and stabilizes the RNA. PCA3 and PSA RNAs are quantified, and 
the PCA3 Score is determined based on the ratio of PCA3/PSA RNA multiplied by 1000. 
In addition to normalizing PCA3 signal, measurement of PSA RNA also serves to confirm 
that the yield of prostate-specific RNA is sufficient to generate a valid result. 
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Principles of the Procedure 

The PROGENSA PCA3 Assay is comprised of two quantitative nucleic acid amplification 
tests. The assay combines the technologies of target capture, Transcription Mediated 
Amplification (TMA), and Hybridization Protection Assay (HPA) to streamline urine 
specimen processing, amplify target RNA, and detect amplicon, respectively. 

When the PROGENSA PCA3 Assay is performed in the laboratory, the target RNA 
molecules are isolated from the urine specimens by target capture. Oligonucleotides 
("capture oligonucleotides") that are complementary to sequence specific regions of the 
targets are hybridized to the targets in the urine specimen. A separate capture 
oligonucleotide is used for each target. The hybridized target is then captured onto 
magnetic microparticles that are separated from the urine specimen in a magnetic field. 
Wash steps are utilized to remove extraneous components from the reaction tube. 
Magnetic separation and wash steps are performed with a target capture system. 

Target amplification occurs via TMA, which is a transcription-based nucleic acid 
amplification method that utilizes two enzymes, Moloney murine leukemia virus (MMLV) 
reverse transcriptase and 17 RNA polymerase. A unique set of primers is used for each 
target. The reverse transcriptase is used to generate a deoxyribonucleic acid (DNA) copy 
(containing a promoter sequence for 17 RNA polymerase) of the target sequence. T7 
RNA polymerase produces multiple copies of RNA amplicon from the DNA copy 
template. 

Detection is achieved by HPA using single-stranded, chemiluminescent-labeled nucleic 
acid probes that are complementary to the amplicon. Separate probes are used for each 
target amplicon. The labeled nucleic acid probes hybridize specifically to the amplicon. 
The Selection Reagent differentiates between hybridized and unhybridized probes by 
inactivating the label on unhybridized probes. During the detection step, the 
chemiluminescent signal produced by the hybridized probe is measured in a luminometer 
and is reported as Relative Light Units (RLU). 

PCA3 and PSA RNAs are quantified in separate tubes and the PCA3 Score is 
determined. Calibrators containing known amounts of PCA3 or PSA RNA transcripts are 
included in every assay run and used to generate a standard curve. PCA3 and PSA 
controls are also included to verify the accuracy of results interpolated from the standard 
curve. 
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Reagents and Materials Provided 

Reagents and materials provided in the PROGENSA PCA3 Assay Kit for the 
PROGENSA PCA3 Assay are listed below. Reagent Identification Symbols are also listed 
next to the reagent name. 

PROGENSA PCA3 Assay Kit, 2 x 100 Reactions (302355) 
PROGENSA PC A3 100-Reaction Kit 



PROGENSA PCA3 Refrigerated Box — Store at 2°C to 8°C upon receipt until the labeled 
expiration date 



Symbol 


Component 


Quantity 


A 


PCA3 Amplification Reagent 

Non-infectious nucleic acids dried in HEPES buffered solution 
containing <10% bulking agent. 


1 vial 


E 


PCA3/PSA Enzyme Reagent 

Reverse transcriptase and RNA polymerase dried in HEPES buffered 
solution containing <10% bulking agent 


1 vial 


P 


PCA3 Probe Reagent 

Non-infectious chemiluminescent DNA probes dried in succinate 
buffered solution containing <5% bulking agent and <5% lithium lauryl 
sulfate. 


1 vial 


PROGENSA PCA3 Room Temperature Box — Store at 15°C to 30°C upon receipt until 
the labeled expiration date 


Symbol 


Component 


Quantity 


AR 


PCA3 Amplification Reconstitution Solution 

Aqueous solution containing preservatives (<1% parabens). 


1 x 9.3 mL 


ER 


PCA3/PSA Enzyme Reconstitution Solution 

HEPES buffered solution containing a surfactant (10% Triton X-100) 
and 20% glycerol. 


1 x 3.3 mL 


PR 


PCA3/PSA Probe Reconstitution Solution 

Succinate buffered solution containing <5% lithium lauryl sulfate. 


1 x 12.4 mL 


S 


PCA3/PSA Selection Reagent 

Borate buffered solution containing surfactant (1% Triton X-100). 


1 x31mL 


TCR 


PC A3 Target Capture Reagent 

Non-infectious nucleic acid in HEPES buffered solution containing solid 
phase. 


1 x 22 mL 




Sealing Cards 


1 package 




Reconstitution Collars 


1 package 



PROGENSA PCA3 Assay 



5 



502083 Rev. A 



Reagents and Materials Provided 



PROGENSA PCA3 Calibrator and Controls Kit — Store at 2°C to 8°C upon receipt until 
the labeled expiration date 



Symbol 


Component 


Quantity 


CAL 


PCA3 Calibrator 1 

Phosphate buffered solution containing <5% lithium lauryl sulfate. 


1 x 2.0 mL 


CAL 


PCA3 Calibrators 2-5 

Non-infectious PCA3 nucleic acid in phosphate buffered solution 
containing <5% lithium lauryl sulfate. 


4x 1.7 mL 


PC 


PCA3 Positive Controls 

Non-infectious PCA3 nucleic acid in phosphate buffered solution 
containing <5% lithium lauryl sulfate. 


2x1J mL 




PCA3 Concentration information Sheet 


1 sheet 


PROGENSA PSA 100-Reaction Kit 




PROGENSA PSA Refrigerated Box — Store at 2°C to 8°C upon receipt until the labeled 
expiration date 


Symbol 


Component 


Quantity 


A 


PSA Amplification Reagent 

Non-infectious nucleic acids dried in HEPES buffered solution 
containing <10% bulking agent 


1 vial 


E 


PCA3/PSA Enzyme Reagent 

Reverse transcriptase and RNA polymerase dried in HEPES buffered 
solution containing <10% bulking agent. 


1 vial 


P 


PSA Probe Reagent 

Non-infectious chemiluminescent DNA probes dried in succinate 
buffered solution containing <5% bulking agent and <5% lithium lauryl 
sulfate. 


1 vial 
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PROGENSA PSA Room Temperature Box — Store at 15°C to 30°C upon receipt until the 
labeled expiration date 



Symbol 


Component 


Quantity 


AR 


PSA Amplification Reconstitution Solution 

Aqueous solution containing preservatives (<1% parabens). 


1 x9.3 mL 


ER 


PCA3/PSA Enzyme Reconstitution Solution 

HEPES buffered solution containing a surfactant (10% Triton X-100) 
and 20% glycerol. 


1 x 3.3 mL 


PR 


PCA3/PSA Probe Reconstitution Solution 

Succinate buffered solution containing <5% lithium lauryl sulfate. 


1 v iO A ml 


S 


PCA3/PSA Selection Reagent 

Borate buffered solution containing surfactant (1% Triton X-100). 


1 x31 mL 


TCR 


PSA Target Capture Reagent 

Non-infectious nucleic acid in HEPES buffered solution containing solid 
phase. 


1 x22 mL 




Sealing Cards 


1 package 




Reconstitution Collars 


1 package 


PROGENSA PSA Calibrator and Controls Kit — Store at 2°C to 8°C upon receipt until 
the labeled expiration date 


Symbol 


Component 


Quantity 


CAL 


PSA Calibrator 1 

Phosphate buffered solution containing <5% lithium lauryl sulfate. 


1 x2.0 mL 


CAL 


PSA Calibrators 2-5 

Non-infectious PSA nucleic acid in phosphate buffered solution 
containing <5% lithium lauryl sulfate. 


4x 1.7 mL 


PC 


PSA Positive Controls 

Non-infectious PSA nucleic acid in phosphate buffered solution 
containing <5% lithium lauryl sulfate. 


2x 1.7 mL 




PSA Concentration Information Sheet 


1 sheet 


APTIMA Assay Fluids — Store at 15°C to 30°C (2 boxes) upon receipt until the 
labeled expiration date 


Symbol 


Component 


Quantity 


W 


Wash Solution 

HEPES buffered solution containing <2% sodium dodecyl sulfate. 


1 x 402 mL 


DF 


Buffer for Deactivation Fluid 

Bicarbonate buffered solution. 


1 x402mL 


0 


Oil Reagent 

Silicone oil. 


1 x 24.6 mL 
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Note: Materials available from Gen-Probe have catalog numbers listed. 
Materials Required But Available Separately 

Cat. No. 

PROGENSA PCA3 Urine Specimen Transport Kit 302352 

GEN-PROBE LEADER HC+ Luminometer 104747 

GEN-PROBE Target Capture System (TCS) 104555 

APTIMA Auto Detect Kit 301048 

2 eppendorf Repeater Plus Pipettors 105725 

Repeat pipettor tips (2.5 mL, 5.0 mL, 25.0 ml_) — 

2 to 4 SB100 Dry Heat BathA/ortexers 105524 

Micropipets, 1000 pL RAININ PR1000 901715 

Tips, 1000 pL P1000 105049 

Bleach (minimum 5.25% or 0.7 M sodium hypochlorite solution) — 

Large-capped plastic container — 

Standard urine collection containers, without preservatives — 

Ten Tube Units (TTU) TU0022 

Ten Tip Cassettes (TTC) 104578 

SysCheck calibration standard 301078 



Optional Materials 



PROGENSA PCA3 100-Reaction Kit 
PROGENSA PSA 100-Reaction Kit 
PROGENSA PCA3 Calibrators and Controls Kit 
PROGENSA PSA Calibrators and Controls Kit 
PROGENSA PCA3/PSA Proficiency Panels 
PROGENSA PCA3 Specimen Diluent Kit 
APTIMA Assay Fluids Kit 
TECAN Freedom EVO 100/4 instrument 
PCA3 Deck Plate assembly, DTS 800 
Reagent reservoir (40 mL quarter module) 
Split reagent reservoir (19 mL x 2 quarter module) 
Disposable pipet tips with filter (1 mL) 



902021 
104765 
901172 

10612513 (Tecan) 



Cat. No. 

302354 

302357 

302353 

302356 

302350 

302351 

302002C 

900932 
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Transport tubes 

Pipettor, eppendorf 20 to 200 pL 
Tips, Pipette 20 to 200 pL 
Replacement penetrable caps 
Replacement non-penetrable caps 



Materials 



302521 
105726 

302520 
103036A 
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Warnings and Precautions 

A. For in vitro diagnostic use. 
Laboratory Related 

B. Use only supplied or specified disposable laboratory ware. 

C. Use routine laboratory precautions. Do not eat, drink, or smoke in designated work 
areas. Wear disposable, powderless gloves, protective eye wear, and laboratory coats 
when handling urine specimens and kit reagents. Wash hands thoroughly after 
handling urine specimens and kit reagents. 

D. Warning: Irritants, Corrosives. Avoid contact of Auto Detect 1 and Auto Detect 2 
with skin, eyes and mucous membranes. If these fluids come into contact with skin or 
eyes, wash with water. If these fluids spill, dilute the spill with water before wiping dry. 

E. Work surfaces, pipettors, and other equipment must be regularly decontaminated with 
2.5% to 3.5% (0.35 M to 0.5 M) sodium hypochlorite solution (see Procedural Notes). 

F. A separate area for post-amplification is strongly recommended to minimize amplicon 
contamination in the assay. This dedicated area should be away from the pre- 
amplification area, where reagent preparation, target capture, and amplification take 
place. 

G. To help prevent lab areas from becoming contaminated with amplicon, the laboratory 
area should be arranged with a unidirectional workflow from reagent preparation 
through post-amplification. Specimens, equipment, and reagents should not be 
returned to the area where a previous step was performed. Personnel should not 
move back into previous work areas without proper contamination safeguards. Only 
one run per shift should be performed. 

Specimen Related 

H. After urine has been added in the urine specimen transport tube, the liquid level must 
initially fall between the two black indicator lines on the tube label (at least 2.5 ml_ of 
urine is required). Otherwise, the specimen must be rejected. 

I. Maintain proper storage conditions during specimen shipping to ensure the integrity of 
the specimen. Specimen stability under shipping conditions other than those 
recommended has not been evaluated. 

J. Expiration dates listed on the collection kits pertain to the collection site and not the 
testing facility. Samples collected any time prior to the expiration date of the collection 
kit, and transported and stored in accordance with the package insert, are valid for 
testing even if the expiration date of the collection tube has passed. 

K. Store all specimens at specified temperatures. The performance of the assay may be 
affected by use of improperly stored specimens. See Specimen Collection, Transport, 
and Storage for specific instructions. 
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L. Urine specimens may be infectious. Use Universal Precautions when performing this 
assay. Proper handling and disposal methods should be established by the laboratory 
director. Only personnel adequately qualified as proficient in the use of the 
PROGENSA PCA3 Assay and adequately trained in handling infectious materials 
should perform this procedure. 

M. Avoid cross-contamination during the specimen handling steps. Urine specimens can 
contain high levels of RNA target. Ensure specimen containers do not contact one 
another, and discard used materials without passing them over any containers. If 
gloves come in contact with a specimen, change gloves to avoid cross-contamination. 

Assay Related 

N. Do not use this kit after its expiration date. 

O. For the PROGENSA PCA3 Assay kit, do not interchange, mix, or combine assay 
reagents with different lot numbers (i.e., for each analyte, the assay reagents in 
the "refrigerated" box and "room temperature" box must come from the same lot). 

P. Store all assay reagents at specified temperatures. The performance of the assay 
may be affected by use of improperly stored assay reagents. See Storage and 
Handling Requirements for specific instructions. 

Q. For assay deactivation (see DTS Systems Test Procedure), the sodium hypochlorite 
concentration must be at least 2.6% (0.35 M) after 1:1 dilution with Buffer for 
Deactivation Fluid. Therefore, the starting concentration must be a minimum 5.25% 
(0.7 M) sodium hypochlorite to achieve the final concentration required for 
deactivation. 

R. Tips with hydrophobic plugs must be used. A minimum of two repeat pipettors must 
be dedicated for use with this assay: one for use in the pre-amplification steps, and 
one for use in the post-amplification steps. One micropipettor must be dedicated for 
use in specimen transfer unless a TECAN Freedom EVO 100/4 instrument is used. 
All pipettors must be cleaned regularly as described in Procedural Notes. 

S. When using repeat pipettors for reagent addition, do not touch the reaction tube with 
the pipettor tip to prevent carryover from one tube to another. 

T. Separate SB100 instruments must be dedicated to the pre-amplification area for 
target capture and TMA and the post-amplification area for HPA. 

U. Material Safety Data Sheets can be viewed online at www.gen-probe.com and are 
available upon request. 
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Storage and Handling Requirements 



A. Consult Table 1 for reagent storage information. 
Table 1: Reagent Storage 



Doonont/Fh lift 
rxcdLjcfi 1L/riUIU 


1 Innn^npH fitnranp 


Opened/Reconstituted 
Stability (up to expiration date) 


Amplification Reagents 


2°C to 8°C until the expiration date 


30 days at 2°C to 8°C* 


Probe Reagents 


2°C to 8°C until the expiration date 


30 days at 2°C to 8°C* 


Enzyme Reagent 


2°C to 8°C until the expiration date 


30 days at 2°C to 8°C* 


Target Capture Reagents 


15°C to 30°C until the expiration date 


30 days at 15°C to 30°C 


Amplification Reconstitution 
Solution 


2°C to 30°C until the expiration date 


N/A (single-use) 


Probe Reconstitution Solution 


2°C to 30°C until the expiration date 


N/A (single-use) 


Enzyme Reconstitution 
Solution 


2°C to 30°C until the expiration date 


N/A (single-use) 


Selection Reagent 


2°C to 30°C until the expiration date 


30 days at15°C to 30°C 


Calibrators 


2°C to 8°C until the expiration date 


N/A (single-run) 


Controls 


2°C to 8°C until the expiration date 


N/A (single-run) 


Oil Reagent 


15*C to 30°C until the expiration date 


30 days at15°C to 30°C 


Wash Solution 


15°C to 30°C until the expiration date 


30 days at15°C to 30°C 


Buffer for Deactivation Fluid 


15 a C to 30°C until the expiration date 


28 days at15°C to 30°C 



*May use again for other assay runs up to four times, provided that the total amount of time at room temperature is no greater 



than 24 hours. 

B. Do not store the Target Capture Reagent at temperatures below 15°C. 

C. The Probe Reagent and Reconstituted Probe Reagent are photosensitive. Protect 
these reagents from extended exposure to light during storage and preparation for 
use. 

D. Do not freeze the reagents. 

E. Do not use reagents or fluids after the expiration date. 

F. PROGENSA PCA3 and PSA Calibrators and Controls are single-run vials and must 
be discarded after use. 

G. Changes in the physical appearance of the reagent supplied may indicate instability 
or deterioration of these materials. If changes in the physical appearance of the 
reagents are observed once resuspended (e.g., obvious changes in reagent color or 
cloudiness indicative of microbial contamination), contact Gen-Probe Technical 
Support before use. 

H. Discard reconstituted reagent after 30 days or by the expiration date, whichever 
comes first. 

I. Leftover opened or reconstituted reagents may be used in subsequent assays if they 
have been stored properly after the initial use. The leftover reagent may be pooled 
with freshly prepared or other leftover reagent of the same lot. Do not interchange, 
mix, or combine assay reagents with different lot numbers (see Warnings and 
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Precautions), No components of the pooled reagent may exceed the opened or 
reconstituted reagent storage limits. Ensure that the pooled reagent has been 
thoroughly mixed and that sufficient volume has been prepared to provide enough 
reagent for an entire assay run. 
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Specimen Collection. Transport, and Storage 

The PROGENSA PCA3 Assay is designed to quantify PCA3 and PSA RNA in first catch 
urine collected following a DRE consisting of three strokes per lobe. Urine is processed 
using the PROGENSA PCA3 Urine Specimen Transport Kit. Stability of PCA3 and PSA 
RNA in urine and processed urine was established by monitoring RNA copy levels in 
urine specimens collected per the instructions below. 

A. Instructions for urine specimen collection and processing (for additional details, see 
"PROGENSA Physician Instructions" and "PROGENSA PCA3 Urine Specimen 
Transport Kit" instructions label): 

1. Conduct a DRE as described below immediately prior to urine collection: 

Apply enough pressure to slightly depress the prostate surface, from the base to 
the apex and from the lateral to the median line for each lobe as shown in 
Figure 1 . Perform exactly three strokes for each lobe. This is NOT intended to be 
a prostatic massage. 



Base 




Figure 1. Proper Direction of Applied Prostate Pressure 

2. Following the DRE, direct the patient to provide first catch urine (approximately 20 
to 30 mL of the initial urine stream) in an appropriately labeled urine collection 
cup. This must be the first voided urine specimen following the DRE. Use a 
collection cup free of any preservatives. If a patient cannot stop his urine flow and 
provides more urine than the requested first 20 to 30 mL, keep the entire volume. 
Very high urine volumes can lower PCA3 and PSA analyte concentrations, and 
may infrequently result in an invalid specimen. Thus, the patient should try to 
avoid filling the urine collection cup. If the patient is unable to provide the 
requested volume of urine, at least 2.5 mL is required to run the PROGENSA 
PCA3 Assay. Otherwise, the specimen must be rejected. 

3. Unprocessed urine specimens, if not immediately processed, must be 
maintained at 2°C to 8°C or kept on ice. The chilled, unprocessed urine 
specimen must be transferred into the urine specimen transport tube within 
4 hours of collection. Otherwise, the specimen must be rejected and the 
urologist must collect a new specimen. Do not freeze unprocessed urine 
specimens. 

4. To process urine specimens, tightly cap and invert the urine specimen 5 times to 
resuspend cells. Remove the cap of the urine specimen transport tube and 
transfer 2.5 mL of the collected urine into the tube using the disposable transfer 
pipette provided. The correct volume of urine has been added when the fluid level 
is between the black fill lines on the urine specimen transport tube label. 
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5. Re-cap the urine specimen transport tube tightly and invert the urine specimen 5 
times to mix. This is now known as the processed urine specimen. 

B. Specimen transport and storage before testing (for details, see "PROGENSA 
Physician Instructions" and "PROGENSA PCA3 Urine Specimen Transport Kit" 
instructions label): 

1. Processed urine specimens must be transported to the laboratory in the urine 
specimen transport tube. They may be shipped under ambient conditions (without 
temperature control) or frozen. Shipping arrangements must be made to ensure 
specimens are received by the testing site within 5 days of collection. Upon 
receipt of the shipment, the laboratory should verify the date of specimen 
collection on the tube. If specimens were shipped under ambient conditions and 
are received greater than 5 days after specimen collection, the specimen must be 
rejected and a request for a new specimen should be made. The laboratory may 
store specimens at 2°C to 8°C for up to 14 days before disposal is required. If 
longer time periods are needed, refer to Table 2 for the allowable storage times at 
different temperatures. 



Table 2: Processed Urine Specimen Storage Durations 



Storage Temperature 


Time 


Processed specimen storage and shipment: 


Up to 5 days* 


After receipt at testing site: 


2°C to 8°C 


Up to 14 days 


-35°C to-15°C 


Up to 11 months** 


At or below -65°C 


Up to 36 months** 



*Tlme allowed for shipment under ambient conditions or frozen. 
**71me allowed after refrigerated storage. 



2. Processed urine specimens may be subjected to up to 5 freeze-thaw cycles. 

C. Specimen storage after testing 

1 . Specimens that have been assayed must be stored upright in a rack. 

2. The urine specimen transport tubes, if not recapped with an intact cap, should be 
covered with a new, clean plastic or foil barrier. 

3. If assayed specimens need to be frozen or shipped, remove the penetrable cap 
and place new, non-penetrable caps on the urine specimen transport tubes. If 
specimens need to be shipped for testing at another facility, recommended 
temperatures must be maintained. Avoid splashing and cross-contamination. 

Note: Specimens must be shipped in accordance with applicable national and 
international transportation regulations. 
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DTS Systems Test Procedure 

A. Work Area Preparation 

1. Prior to starting the assay, wipe down work surfaces and pipettors with 2.5% to 
3.5% (0.35 M to 0.5 M) sodium hypochlorite solution. Allow sodium hypochlorite 
solution to contact surfaces and pipettors for at least 1 minute and then follow with 
a water rinse. Do not allow the sodium hypochlorite solution to dry. Cover the 
bench surface on which the reaction will be performed with clean, plastic-backed 
absorbent laboratory bench covers. 

2. Place a sufficient number of Ten Tip Cassettes into the Target Capture System 
(TCS). Ensure that the TCS wash bottle is filled with Wash Solution and the 
aspirator is connected to the vacuum pump. (Refer to the Target Capture System 
Operator's Manual.) 

B. Reagent Reconstitution and Preparation 

Reagent reconstitution should be performed prior to beginning specimen transfer. 

1. To reconstitute Amplification, Enzyme, and Probe Reagents, combine the bottles 
of lyophilized reagent with the reconstitution solution. If refrigerated, allow the 
Reconstitution Solutions to reach room temperature before use. 




Figure 2. Reconstitution Process 



a. Pair the appropriate reconstitution solution with its dried reagent. Verify that 
the vials have matching label colors to ensure they are paired properly. 

b. Open the dried reagent vial and firmly insert the notched end of the 
reconstitution collar into the vial opening (Figure 2, Step 1). 

c. Open the matching reconstitution solution, and set the cap on a clean, 
covered work surface. While holding the solution bottle on the bench, firmly 
insert the other end of the reconstitution collar into the bottle opening (Figure 
2, Step 2). 

d. Slowly invert the assembled bottles. Allow the solution to drain from the bottle 
into the glass vial (Figure 2, Step 3). Wait for the lyophilized reagent to go into 
solution, then gently swirl the solution in the glass vial to mix. Avoid creating 
foam while swirling the bottle (Figure 2, Step 4). 

e. Invert the assembly and tilt at a 45° angle to minimize foaming (Figure 2, Step 
5). Allow all of the liquid to drain back into the plastic bottle. 
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f. Remove the reconstitution collar and glass vial (Figure 2, Step 6). 

g. Re-cap the plastic bottle (Figure 2, Step 7). Record operator initials and 
reconstitution date on all reconstituted reagent vials. Be sure to record the 
analyte (PCA3 or PSA) on the Probe Reagent vials. 

h. Discard both the reconstitution collar and vial (Figure 2, Step 8). 

2. Previously reconstituted Amplification, Enzyme, and Probe Reagents must reach 
room temperature (15°C to 30°C) prior to the start of the assay. Refer to Storage 
and Handling Requirements if pooling leftover reagents. If reconstituted 
Amplification Reagent contains precipitate that does not return to solution at room 
temperature, heat at 62°C ± 1°C for 1 to 2 minutes in the pre-amplification area. If 
reconstituted Probe Reagent contains precipitate that does not return to solution 
at room temperature, heat at 62°C ± 1°C for 1 to 2 minutes in the post- 
amplification area. After these heat steps, the reconstituted reagents may be used 
even if residual precipitate remains. After resuspension, mix the vials by gentle 
inversion. 

C. Rack Setup 

The repeat pipettor used in target capture, specimen transfer and amplification should 
be dedicated for use in these steps only (see Warnings and Precautions). 

1 . Set up one rack for the PCA3 analyte and another rack for the PSA analyte. 

Note: If the number of specimens is low enough, both analytes may be tested in 
a single rack. If using the TECAN Freedom EVO 100/4 instrument, separate racks 
must be maintained for each analyte. No more than two full racks (20 TTUs) may 
be tested at a time. 

2. In the Ten Tube Unit (TTU) rack(s), place enough TTUs to accommodate the 
calibrators, controls, and specimens for each analyte. 

3. Label the TTUs with the sample/specimen IDs. Table 3 describes the addition of 
the calibrators, controls, and specimens. Start PSA calibrators on a new TTU. 

Note: Calibrators are to be run in three replicates and controls in two replicates 
each, and must be run on the same rack as specimens. Specimens must be run 
in duplicate. Do not leave empty reaction tubes between calibrators, controls, and 
specimens. If using the TECAN Freedom EVO 100/4 instrument, refer to the 
TECAN Freedom EVO 100/4 Application Sheet for the PROGENSA PCA3 Assay 
(TECAN Freedom EVO Application Sheet) for further instructions. 
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Table 3: Example Rack Setup 



Rack 
Position 


Sample 
Description 


*Taraet PC A 3 
Concentration 
(copies/mL) 


*Target PSA 
Concentration 
(copies/mL) 


1 to 3 


Calibrator 1 


0 


0 


4 to 6 


Calibrator 2 


250 


7,500 


7 to 9 


Calibrator 3 


2,500 


75,000 


10 to 12 


Calibrator 4 


25,000 


750,000 


13 to 15 


Calibrator 5 


125,000 


3,000,000 


16to17 


Control A 


1,250 


37,500 


18 to 19 


Control B 


62,500 


1,500,000 


20 ton 


Specimen 


unknown 


unknown 



*PCA3 and PSA Positive Calibrators and Controls are value assigned, so the actual copies/mL 
values for Calibrators 2 to 5 and Controls A and B will be slightly different than the target 
concentrations listed in the table, and will vary from lot to lot. The concentration information is 
provided on a card in the package of calibrator and control vials and is used for calibration and 
determination of run validity. 



D. Concentration Information Verification 

Verify with the PROGENSA PCA3 Assay Software system administrator that the 
concentration information for the lots of PROGENSA PCA3 and PSA Calibrators and 
Controls Kits tested has been entered. For more information, see the PROGENSA 
PCA3 Assay Software System Administrator's Manual. 

Note: Entry of concentration information is required before the first use of each new 
calibrators and controls kit lot Subsequent runs using calibrators and controls from 
the same kit lot do not require further action. 

E. Worklist Editor Setup 

Generate an assay run worklist using the GEN-PROBE Worklist Editor on a computer 
located in the pre-amplification area. For use of the Worklist Editor, refer to the GEN- 
PROBE Worklist Editor Operator's Manual. If using the TECAN Freedom EVO 100/4 
instrument, see also the TECAN Freedom EVO Application Sheet for further 
instructions. 

F. Sample Preparation 

1. Allow the calibrators and controls to reach room temperature prior to testing. Mix 
the vials by gentle inversion. 

2. Allow specimens to reach room temperature prior to testing. Do not vortex 
specimens. The specimens should be mixed by occasional, gentle inversion 
during the warming period. See Procedural Notes for information about precipitate 
that will not go into solution and handling frozen specimens. 
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G. Pre-Amplification 

The pre-amplificatiori environment must be 15°C to 30°C. Run both racks in parallel. 
Refer to the SB100 Dry Heat BathA/ortexer Application Sheet for the PROGENSA 
PCA3 Assay {SB100 Application Sheet) if necessary. If using the TECAN Freedom 
EVO 100/4 instrument, refer to the TECAN Freedom EVO Application Sheet for 
further instructions. 

1. Prepare the pre-amp SB100 instrument for use. 

a. Press the T symbol on the power switch on the back of the pre-amp SB100 
instrument(s). After successful initialization, the first screen displays the serial 
number and SB100 software/firmware version number. 

b. The Main Menu displays after 5 seconds: 

c. Press the @t key to select the Select Run Mode menu. 

d. Press the (3 key to select the Run Protocol menu. 

e. Select the PCA3 PREAMP V1.1 protocol on the pre-amp SB100 instrument by 
pressing the © key and scrolling up or down through the name list using the 
® or ® keys. 

f. Press the S key to start the protocol. The SB100 instrument automatically 
preheats the sample block to 62°C. 

2. Thoroughly mix by swirling or inverting the Target Capture Reagent (TCR). Using 
the repeat pipettor, add 100 pL of the analyte-specific TCR to the appropriate 
reaction tube. 

3. Uncap the Calibrator vial or pierce the cap with the micropipettor and add 400 pL 
of the Calibrator to the properly labeled reaction tube. Use the same pipette tip to 
withdraw replicate additions from the vial. Use new pipette tips for each Calibrator 
vial. Repeat for the addition of Controls and specimens. Cover and save any 
leftover specimen and store at or below 8°C (see Specimen Collection, Transport, 
and Storage for more information) in case retesting is necessary. 

4. Cover the TTUs with the sealing card(s). Cover the sealing card(s) with the SB100 
frame. 

5. When the sample block has reached 62°C, the SB100 instrument beeps. Load the 
rack in the SB100 sample block as indicated in the message on the screen. When 
finished, press the © key to continue. 

Holding the frame and rack together, ease the rack into the sample block. Take 
care not to splash contents onto the sealing card(s). Rotate the black knobs until 
the bearings lock into the holes on the frame. 

Note: When loading and unloading the rack in the sample block, hold the frame 
and rack assembly together to ensure TTUs are locked in position in the rack. 

Note: Ease the rack in or out of the sample block to avoid splashing contents on 
the sealing card(s). DO NOT JERK THE RACK. 
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6. Press the El key to continue. The SB100 instrument will: 

a. Vortex the rack for 10 seconds. 

b. Incubate the rack at 62°C for 35 minutes. 

c. Vortex the rack for 60 seconds. 

d. In the next 30 minutes, ramp down from 62°C to 23°C and incubate at 23°C 
until the end of the incubation. 

7. When the SB100 instrument has completed the last incubation, the message on 
the screen indicates that target capture steps such as magnetic separation, 
aspiration, and wash will be performed next. 

8. Gently remove the rack from the sample block. Take care not to splash contents 
onto the sealing card(s). 

9. Place the rack with the Front tab forward on the TCS magnetic base for 5 to 10 
minutes. Load the TTC rack with TTCs. 

10. Prime the dispense station pump lines by pumping Wash Solution through the 
dispense manifold. Pump enough liquid through the system so that there are no 
air bubbles in the line and all ten nozzles are delivering a steady stream of liquid. 

11. Turn on the vacuum pump and disconnect the aspiration manifold at the first 
connector between the aspiration manifold and the trap bottle. Ensure that the 
vacuum gauge meets the leak test specification. It may take 15 seconds to 
achieve this reading. Reconnect the manifold, and ensure that the vacuum gauge 
meets the vacuum level specification. Leave the vacuum pump on until all target 
capture steps are completed and the aspiration manifold tubing is dry. 

See the Target Capture System Vacuum Specifications Sheet located at the back 
of the Target Capture System Operator's Manual or contact Gen-Probe Technical 
Support for further information. 

12. Firmly attach the aspiration manifold to the first set of tips. Lower the tips into the 
first TTU until the tips contact the top of the liquid. Maintain tip contact with the 
top of the liquid as the tips move downward until the tips come into brief contact 
with the bottoms of the tubes. Gently tap the tips against the bottoms of the tubes 
until all remaining liquid is removed. Do not hold the tips in prolonged contact with 
the bottoms of the tubes or tap the tips rapidly because excess foam may be 
created in the vacuum trap. 

13. After the aspiration is complete, eject the tips into their original tip cassette. 
Repeat the aspiration steps for the remaining TTUs, using a dedicated tip for each 
reaction tube. 

14. Place the dispense manifold over each TTU and, using the dispense station 
pump, deliver 1.0 mL of Wash Solution into each tube of the TTU. 

15. Cover tubes with the sealing card(s) and remove the rack from the TCS. 

16. Press the IS key to continue. Attach the frame, load the rack in the sample block, 
and lock the knobs into place over the frame. 

17. Press the O key to continue. The SB 100 instrument will vortex the rack for 10 
seconds. 
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18. After vortexing, the message on the screen indicates that target capture steps will 
be performed next. 

Remove the rack, and then press the © key. The SB100 instrument will preheat 
the sample block to 62°C and will beep when 62°C is reached. 

19. Place rack on the TCS magnetic base for 5 to 10 minutes. 

20. The next SB100 message indicates the next steps are to aspirate Wash Solution, 
and then to add Amplification Reagent and Oil Reagent. 

21. Aspirate all liquid as in Step 12 and Step 13. 

22. After the final aspiration, remove the rack from the TCS base and visually inspect 
the tubes to ensure that all liquid has been aspirated, and all tubes contain 
magnetic particle pellets. If any liquid is visible, place the rack back onto the TCS 
base for 2 minutes, and repeat the aspiration for that TTU using the same tips 
used previously for each reaction tube. If ANY magnetic particle pellet is visible 
after aspiration is completed, the tube may be accepted. If no pellet is visible, the 
specimen should be retested. If the same specimen does not contain a magnetic 
particle pellet at this step in a subsequent run, this may indicate a specimen- 
specific problem. Re-collection of the urine specimen is recommended in this 
situation. 

H. Amplification 

Perform Step 5 on one rack before repeating on the second rack. If necessary, refer 
to the SB100 Application Sheet. If using the TECAN Freedom EVO 100/4 instrument, 
refer to the TECAN Freedom EVO Application Sheet for further instructions. 

1. Using the repeat pipettor, add 75 pL of the reconstituted analyte-specific 
Amplification Reagent to each reaction tube. All reaction mixtures in the rack 
should be red in color. 

2. Using the repeat pipettor, add 200 pl_ of Oil Reagent. Cover the tubes with the 
sealing card(s). 

3. Press the {§) key to continue. Load the rack in the SB100 sample block as 
indicated on the screen. 

Attach the frame, load the rack in the sample block, and then lock the knobs over 
the frame. 

4. Press the © key to continue. The SB100 instrument will: 

a. Vortex the rack for 10 seconds. 

b. Incubate the rack at 62°C for 10 minutes. 

c. Ramp down from 62°C to 42°C and incubate at 42°C until the end of the 5 
minute incubation. 
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5. After the sample block has reached 42°C, the SB100 instrument will beep. The 
message on the screen indicates that Enzyme Reagent should be added. 

Remove the frame and discard the sealing card(s). Using the repeat pipettor, add 
25 pl_ reconstituted Enzyme Reagent to each tube while the rack is in the sample 
block at 42°C. Immediately cover the tubes with fresh sealing card(s) ) attach the 
frame, and lock the knobs into place. Press the © key. 

Note: The addition of enzyme must be completed within 90 seconds or less. 

Complete this step on one rack before repeating on the second rack. 

The SB100 instrument will: 

a. Gently vortex the rack for 5 seconds. 

b. Incubate the rack at 42°C for 60 minutes. 

6. When the Enzyme incubation is complete, the message on the screen indicates 
that the rack should be removed for HPA. 

7. Remove the rack and remove the frame, but leave the sealing card(s) on the 
tubes. The message on the screen indicates that the Pre-Amp protocol is 
complete. 

Note: The rack must be removed within 5 minutes of completion of amplification. 
Otherwise, a Suspend Time error will occur. The error message indicates how 
much time has elapsed since it has been in error mode. Either continue or abort 
the protocol. 

8. Press any key to return to the Main Menu. 

9. Turn off the pre-amp SB100 instrument(s) if there are no further tests to run. 
Proceed to the post-amplification area with the racks, covered with sealing 
card(s). 

I. Post-Amplification 

The repeat pipettor used in hybridization and selection should be dedicated for these 
steps only (see Warnings and Precautions). The post-amplification environment, 
including detection, must be 15°C to 30°C. If necessary, refer to the SB100 
Application Sheet. 

1. Prepare the post-amp SB100 instrument for use. 

a. Power up the post-amp SB100 instrument(s). The Main Menu displays after 5 
seconds. 

b. Press the @) key to select the Select Run Mode menu. 

c. Press the © key to select the Run Protocol menu. 

d. Select the PCA3 PSTAMP V1.1 protocol on the post-amp SB100 instrument 
by pressing the © key and scrolling up or down through the name list using 
the ® or ® keys. 

e. Press the © key to start the protocol. The SB 100 instrument will preheat the 
sample block to 62°C. 
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2. Hybridization 

a. When the sample block has reached 62°C, the SB100 instrument will beep. 
The message on the screen indicates to add Probe and load the rack in the 
SB100 sample block. Remove the sealing card(s), and use the repeat pipettor 
to add 100 pL reconstituted analyte-specific Probe Reagent to each tube. All 
reaction mixtures should be yellow in color. 

b. Cover the tubes with the sealing card(s) and frame. Place the rack in the 
sample block and lock the knobs over the frame. 

c. Press the © key to continue. The SB100 instrument will: 

i. Vortex the rack for 10 seconds. 

ii. Incubate the rack at 62°C for 20 minutes. 

d. When the incubation is over, the message on the screen indicates that the 
rack should be removed to cool. 

i. Remove the rack from the sample block and incubate at room temperature 
for 5 minutes. 

ii. Press the © key to start the timer. 

Wofe; The rack must be removed and the © key pressed within 5 minutes of 
completion of the Probe incubation. Otherwise a Suspend Time error will 
occur. The error message indicates how much time has elapsed since it has 
been in error mode. Either continue or abort the protocol. 

e. After 5 minutes the SB100 instrument will beep. The message on the screen 
indicates that Selection Reagent will be added next. 

3. Selection 

a. Remove the sealing card(s) and using the repeat pipettor, add 250 pl_ 
Selection Reagent to each tube. All reaction mixtures should be pink in color. 

b. Cover the tubes with the sealing card(s), attach the frame, load the rack in the 
sample block, and lock the knobs over the frame. 

c. Press the © key to continue. The SB100 instrument will: 

i. Vortex the rack for 10 seconds. 

ii. Incubate the rack at 62°C for 10 minutes. 

iii. Cool the rack to 23°C. 

d. When the Selection incubation is complete, the message on the screen 
indicates that the rack should be removed. 

e. Remove the rack and remove the frame, but leave the sealing card(s) on the 
tubes. The message on the screen indicates that the Post-Amp protocol is 
complete. 

f. Press any key to return to the Main Menu. 

g. Turn off the post-amp SB100 instrument(s) if there are no further tests to be 
run. 

h. Proceed with the steps under Detection. 
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J. Detection 

For use of the LEADER HC+ Luminometer, refer to the LEADER HC+ Luminometer 
Operator's Manual. For use of the PROGENSA PCA3 Assay Software, refer to the 
PROGENSA PCA3 Assay Software System Administrator's Manual and Operator's 
Manual. 

1. Ensure there are sufficient volumes of Auto Detect 1 and 2 to complete the 
reactions. 

2. Prepare the LEADER HC+ Luminometer by placing one empty TTU in cassette 
position number 1 and perform the WASH protocol once. 

3. Load the TTUs into the luminometer using the diagram in the luminometer as a 
guide. If testing both analytes (back-to-back run), load all PCA3 TTUs first, 
immediately followed by all PSA TTUs. 

4. Log on to the computer. Click NEW RUN and select the appropriate assay 
protocol and concentrations. Click NEXT to begin the run. 

Note: The run must be completed within 2 hours of the end of the 62° C Selection 
incubation. 

5. Prepare Deactivation Fluid by mixing equal volumes of 5.25% (0.7 M) sodium 
hypochlorite solution and Buffer for Deactivation Fluid in a large-capped plastic 
container. Label and write the expiration date on the plastic container. This 
Deactivation Fluid is stable for 4 weeks at room temperature. 

6. When the run is finished, the assay software will generate two run reports, a Raw 
Run Report and a Ratio Report, if the runs are back-to-back (see Quality Control 
Procedures and Interpretation of Results). 

7. When the run is finished, remove the used TTUs from the luminometer and place 
the TTUs into the container of Deactivation Fluid. Allow the TTUs to sit in the 
container for at least 15 minutes before disposal. Proper handling and disposal 
methods should be established by the laboratory director. 

Procedural Notes 

A. Specimen Preparation 

1 . If specimens contain suspended precipitates, heat at 37°C for up to 5 minutes 
followed by gentle inversion. In the event that the precipitate does not go back 
into solution, ensure that the precipitate does not prevent delivery of specimen. 

2. Frozen specimens must be thawed at room temperature (15°C to 30°C, may use 
a water bath) with occasional inversion during the thaw to prevent formation of an 
insoluble plug. Mix the vials by gentle inversion once the ice inside the vial has 
thawed enough to become loose and can move freely. Continue warming until the 
specimen is completely thawed and again mix the vials by gentle inversion. 

a. If a plug forms and specimens will be pipetted with the TECAN Freedom EVO 
100/4 instrument, refreeze the specimen, repeat the thawing instructions and 
ensure that no plug forms. If unable to eliminate the plug, specimen must be 
hand-pipetted. 

b. If a plug forms and specimens will be hand-pipetted with a micropipettor, no 
further actions are necessary but ensure the plug does not prevent delivery of 
specimen. 
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B. Control, Calibrator, and Specimen Pipetting 

1. The volume of calibrator, control, or specimen added to the TTU should be 

400 pL. Visual inspection of the volume pipetted into the TTU is recommended to 
ensure proper volume transfer. Proper volume is needed to provide accurate 
results. 

2. Ensure the pipette tip is seated correctly on the pipettor and check that the 
volume setting is correct. It is recommended to visually check the volume setting 
at the end of each TTU (every 10 tubes). Release the pipette plunger slowly at a 
steady rate when drawing the sample, to avoid generation of foam and bubbles. 

C. Reagents 

1. Probe Reconstitution Solution may precipitate during storage. Warm the solution 
at 62°C ± 1°C for 1 to 2 minutes. After this heat step, the Probe Reconstitution 
Solution may be used even if residual precipitate remains. After resuspension, mix 
the vial by gentle inversion. 

2. When pipetting reagents other than Enzyme Reagent, aim slightly to the side of 
the bottom of the reaction tube (where the bottom curves up to meet the sides). 
When pipetting Enzyme Reagent, aim directly for the center of the reaction tube. 
Visually confirm that reagents are being dispensed correctly (no excessive amount 
of reagent on the sides of the tubes and proper color change). 

D. Temperature 

1. The target capture, amplification, hybridization, and selection steps are 
temperature dependent. 

2. Room temperature is defined as 15°C to 30°C. 

E. Time 

The target capture, amplification, hybridization, and selection reactions are all time 
dependent. Adhere to specific times in the DTS Systems Test Procedure. 

F. Decontamination 

1. Surfaces and Pipettors 

Laboratory bench surfaces and pipettors must be decontaminated regularly with 
2.5% to 3.5% (0.35 M to 0.5 M) sodium hypochlorite solution. Allow the solution to 
contact surfaces for at least 1 minute and then follow with a water rinse. Do not 
allow the sodium hypochlorite solution to dry. Chlorine solutions may pit 
equipment and metal. Thoroughly rinse equipment with water to avoid pitting. 

2. TCS Aspiration Manifold 
After each use: 

a. Move the dispense manifold out of the way. 

b. Place a new TTC into the TTC rack. Turn on the vacuum pump. Attach the 
aspiration manifold to the tips in the TTC. Aspirate all Wash Solution 
remaining in the priming trough of the Wash Solution dispense station. 

c. Pour at least 100 mL of 0.5% to 0.7% (0.07 M to 0,1 M), or if preferred 2.5% 
to 3.5% (0.35 M to 0.5 M), sodium hypochlorite solution into the priming 
trough. Aspirate all of the solution through the aspiration manifold. 
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d. Pour at least 100 ml_ of deionized water into the priming trough. Aspirate all of 
the water through the aspiration manifold. 

e. Eject the tips into their original TTC. 

f. Leave the vacuum pump on until the manifold tubing is dry to prevent back 
flow (about 3 minutes). 

g. Decontaminate the aspiration manifold surfaces as described in TCS Unit, 

3. TCS Waste Container 

Clean the waste bottle at least once a week or when the waste bottle is 25% full, 
whichever comes first. 

a. Turn off the vacuum pump and allow the vacuum pressure to equalize. 

b. Release the quick disconnect fittings between the waste bottle and overflow 
bottle, and the waste bottle and aspiration manifold. 

c. Remove the waste bottle from the vacuum trap enclosure. 

d. Remove the cap and carefully add 400 ml_ of 5% to 7% (0.7 M to 1.0 M) 
sodium hypochlorite solution to the bottle (or 1 L if using a 10 L waste bottle). 

Note: This may be done in a fume hood to avoid the release of fumes into the 
laboratory. 

e. Cap the waste bottle and gently swirl the contents until fully mixed. 

f. Let the waste bottle sit for 15 minutes and then dispose of the contents 
(waste). 

g. Rinse the waste bottle with water to remove any remaining waste. 

h. Cap the empty waste bottle and place it in the vacuum trap enclosure. Attach 
the quick disconnect fitting to the TCS unit. Carefully discard both gloves. 

4. TCS Unit 

Wipe the surfaces of the TCS unit, aspiration manifold, and surface of the Wash 
Buffer ejector tips with paper towels moistened with 2.5% to 3.5% (0.35 M to 
0.5 M) sodium hypochlorite solution. Follow with a water rinse and then dry the 
surfaces completely with paper towels. 

5. SB100 Instruments 

Do not spray any fluid directly on the instrument. There is wiring under the deck 
that will be damaged if sodium hypochlorite solution drips onto it. Do not pour or 
squirt sodium hypochlorite solution or water directly onto the SB100 instrument. 

Wipe the surfaces of the instrument (or frame) with paper towels moistened with 
2.5% to 3.5% (0.35 M to 0.5 M) sodium hypochlorite solution. Allow the solution to 
contact surfaces for at least 1 minute. After a minute, thoroughly wipe the 
surfaces with water-moistened paper towels to avoid pitting. Dry the surface 
completely with a paper towel. 

6. Racks 

Submerge the racks in 2.5% to 3.5% (0.35 M to 0.5 M) sodium hypochlorite 
solution, ensuring that they are covered by the solution. Keep the racks 
submerged for 10 minutes. Longer exposure will damage the racks. Rinse the 
racks thoroughly with water and then dry completely with paper towels. 
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G. Assay Contamination 

1 . The introduction of contaminating materials may occur if sufficient care is not 
taken during the assay procedure. 

2. TTUs must be decontaminated in Deactivation Fluid as described in the DTS 
Systems Test Procedure. Do not reuse the TTUs. 

3. Perform regular decontamination of equipment and work surfaces as described in 
Decontamination . 

4. As in any reagent system, excess powder on some gloves may cause 
contamination of opened tubes. It is recommended that operators use powderless 
gloves. 
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Quality Control Procedures 

A. Run Validity 

1 . Calibrators and controls must be run with all assays and on the same rack as test 
specimens. The following criteria must be met in order for a run to be considered 
valid: 

Average RLU of Calibrator 2 > RLU Cutoff 

Where RLU Cutoff = Average RLU of Calibrator 1 

+ 1.645 standard deviations of Calibrator 1 RLU replicates 

+ 1 .645 standard deviations of Calibrator 2 RLU replicates. 

Average interpolated Calibrator 5 recovery = 100 ± 30% 

Average interpolated Control A recovery = 100 ± 60% 

Average interpolated Control B recovery = 100 ± 35% 

2. The PROGENSA PCA3 Assay Software automatically evaluates the results 
against the above criteria and will report the Run Status as PASS if the validity 
criteria are met, and FAIL if the validity criteria are not met. 

3. If the Run Status is FAIL, all test results in the same run are invalid for that 
analyte and must not be reported. 

4. If a run is invalid, the run must be repeated for that analyte (see Interpretation of 
Results). If the run is valid for the other analyte, those results may be used in data 
analysis with the repeat, valid run of the first analyte. 

B. Specimen Validity 

Within a valid run, individual specimen results may be deemed INVALID and will be 
indicated in the Raw Run Report (see Interpretation of Results). Although individual 
replicates for a specimen may be valid, a specimen will be invalidated if the 
interpolated copies/mL difference between the replicates exceeds 5.8-fold (the second 
replicate is 5.8 times more than the first replicate or the second replicate is 5.8 times 
less than the first replicate or coefficient of variation of the two replicates is more than 
100%). Testing of the specimen for that analyte must be repeated. 

C. External Controls 

Each laboratory under their normal operating conditions should establish their own 
external controls to monitor test system components, environment, and operator 
performance. Previously tested patient specimens may be used, provided the 
laboratory determines the acceptable performance level for the patient specimens. 
The laboratory will establish the frequency of testing controls that detect immediate 
errors and monitor test performance over time and maintain records according to 
standard laboratory quality control practices (2, 3, 8). 
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Interpretation of Results 

A. Types of Reports 

1. Raw Run Report 

The Raw Run Report provides information on run validity (PASS or FAIL; see 
Quality Control Procedures) and on the individual reaction tubes tested with the 
PROGENSA PCA3 Assay. If a run is invalid (FAIL), all tubes in that run will be 
labeled invalid. However, individual tubes may be deemed invalid within a valid 
run (PASS). For back-to-back runs (i.e., both PCA3 and PSA analytes are tested 
in the same assay run), one analyte run may be invalid while the other analyte run 
is valid. 

The Exceptions Summary is found at the end of the Raw Run Report. For back- 
to-back runs where both analyte runs are valid, specimens listed in the Exceptions 
Summary may require retesting of one analyte. Although a PCA3 Score result 
may be listed in the Exceptions Summary, this result is not considered reportable 
until manual matching has been performed and the result is listed in a Ratio 
Report. If only one analyte was tested or if one analyte run is invalid, all 
specimens tested will be listed in the Exceptions Summary. 

2. Ratio Report 

The assay software automatically generates a Ratio Report for a back-to-back run 
where both analyte runs are valid. The software calculates and lists the PCA3 
Score of specimens in the Ratio Report. Specimens listed in the Ratio Report 
either require no further testing or both analytes must be retested. Specimens not 
listed in the Ratio Report will be found in the Exceptions Summary section of the 
Raw Run Report. 

A Ratio Report can also be generated after manual matching (see Manual 
Matching for more information). 

3. QC Report 

The QC Report lists assay run validity criteria, assigned and interpolated 
concentrations, and recoveries of calibrators and controls. The report also lists the 
parameters that define the four-parameter logistic dose response calibration curve 
(9). For more information, refer to the PROGENSA PCA3 Assay Software 
Operator's Manual. 

B. Matching 

1 . Automatic Matching 

In back-to-back runs where both analyte runs are valid, the software automatically 
matches the individual PCA3 and PSA analyte results for specimens and 
determines the PCA3 Score (if calculable). The results are listed in the Ratio 
Report or Exceptions Summary of the Raw Run Report. 

2. Manual Matching 

When PCA3 and PSA analytes are tested in different runs, the software cannot 
automatically determine the PCA3 Score. Manual matching of the analyte results 
is necessary to determine the PCA3 Score or PCA3 Score range (refer to the 
PROGENSA PCA3 Assay Software Operator's Manual). Manual matching may 
also be required for results that are listed in the Exceptions Summary of the Raw 
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Run Report. After manual matching, the PCA3 Score(s) for the matched 
specimen(s) will be listed in a new Ratio Report. 

C. Interpreting Reports 

1 . PCA3 Score 

Note: Only PCA3 Scores and PCA3 Score ranges listed in the Ratio Report 
are reportable. Results that appear in the Exceptions Summary may require 
further action and are not reportable. 

The PCA3 Score is calculated as the ratio of PCA3 RNA copies to PSA RNA 
copies, multiplied by 1000. PCA3 Scores may only be calculated using results 
from valid runs and specimens. Invalid runs "and invalid specimens must be 
retested for that analyte (see Retesting for more information). 

If the reported PCA3 Score is below the cut-off of 25, the result should be 
interpreted as NEGATIVE. If the PCA3 Score is above or equal to the cut-off of 
25, the result should be interpreted as POSITIVE. A NEGATIVE result is 
associated with decreased likelihood of a positive biopsy. Due to normal assay 
variability, specimens with PCA3 Scores near the cut-off of 25 (i.e., 18 to 31) 
could yield a different overall interpretation of POSITIVE or NEGATIVE upon 
repeat testing. PCA3 Scores in the range from 18 to 31 should, therefore, be 
interpreted with caution. 

For specimens with PCA3 analyte levels outside the calibrator range and PSA 
analyte levels inside the calibrator range, the PCA3 Score may be reported as a 
range (>[(125,000/B)*1000] or <[(250/B)*1000] where B is the PSA analyte level). 

For specimens with PSA analyte levels above the calibrator range and PCA3 
analyte levels inside the calibrator range, the PCA3 Score may be reported as a 
range <[(A/3,000,000)*1000] where A is the PCA3 analyte level. 

Specimens with PSA analyte levels below the calibrator range have insufficient 
RNA for accurate analysis and a new specimen must be collected. 

If <[Calculated Score] is below the cut-off of 25, the result should be interpreted 
as NEGATIVE. If >[Calculated Score] is above the cut-off of 25, the result should 
be interpreted as POSITIVE. In some cases, it may not be possible to determine 
if a specimen is POSITIVE or NEGATIVE. For example, if the PC A3 Score 
obtained is "<100", an overall interpretation relative to the cut-off of 25 cannot be 
made. If a numerical value is required for interpretation relative to the cut-off of 
25, specimen dilution and retesting may generate a PCA3 Score instead of a 
PCA3 Score range. If dilution and retesting still cannot provide a PCA3 Score 
which can be used for interpretation relative to the cut-off of 25, another specimen 
collection must be requested. 

2. Interpreting Status and Analysis Codes 

The Status column in both the Raw Run Report and Ratio Report lists information 
in "s:a" format. Run-specific status codes ("s") are listed before (to the left of) the 
colon and analyte-specific analysis codes ("a") are listed after (to the right of) the 
colon. Analyte-specific codes are listed in lowercase for PCA3 results and 
uppercase for PSA results. Each report contains descriptions of the status and 
analysis codes that appear in that report. For example, codes may indicate if a 
specimen or replicate result is valid or out-of-range. Refer to the PROGENSA 
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PCA3 Assay Software Operator's Manual for a full listing of status and analysis 
codes and more details. 

If a PCA3 Score is reported in the Ratio Report and no status or analysis codes 
appear in the PCA3 or PSA Status columns, this indicates both analytes tested 
valid and "in range." The specimen result is reportable and no further actions are 
necessary. 

If a status or analysis code appears in the Exceptions Summary or in the Ratio 
Report, retesting may be necessary (see Interpreting the Results in the 
Exceptions Summary and Interpreting Results in the Ratio Report). If analyte 
results come from separate runs and have an analysis code(s), find the 
combination for both analytes in Table 4 or Table 5 to determine if further action is 
necessary. 

3. Interpreting the Results in the Exceptions Summary 

The Exceptions Summary may not list any exceptions. In these cases, no further 
actions are necessary. 

If the Exceptions Summary lists a specimen(s) for back-to-back runs where both 
analyte runs are valid, refer to Table 4 for instructions. 

For individual analyte runs, refer to Interpreting Status and Analysis Codes, In 
back-to-back runs where one analyte run is invalid, retest the invalid run (see 
Retesting for more information), and treat the results as though individual analyte 
runs had been performed. Manual matching will be required. 

A specimen may be labeled as invalid although the individual tubes (replicates) 
may be labeled as valid. It is the combined result of the replicates that determines 
specimen validity, and a large difference between replicates will invalidate a 
specimen (see Quality Control Procedures for more information). 
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Table 4: PROGENSA PCA3 Assay Exceptions Summary Conditions 



PCA3 Result PSA Result 
(Analysis Code*) (Analysis Code*) 


Listed 
PCA3 Score 


Further 
Testing? 


Action/Comment 


In range 
(no code) 


Invalid** 
(A, B, E, H, or I) 




Yes 


Retest PSA (see Retesting) and manually 
match results. 


Out-of-range low 

(g) 


Invalid 
(A, B, E, H, or 1) 


— 


Yes 


Retest PSA (see Retesting) and manually 
match results. 


Invalid 
(a, b, e, h, or i) 


In range 
(no code) 




Yes 


Retest PCA3 (see Retesting) and 
manually match results. 


In range 
(no code) 


Out-of-range high 
(F) 


<rCalcuiatf i d 
PCA3 Score]*** 


Optional 


1 . Manually match to get <[uaicuiated 
PCA3 Score] OR 

2. Dilute specimen in specimen diluent 
(see Dilution of Out-of-Range High 
Specimens], retest PSA, and manually 
match results if a PCA3 Score is required. 


Out-of-range high 
(0 


In range 
(no code) 


>[Calculated 
PCA3 Score] 


Optional 


1. Manually match to get >[Calculated 
PCA3 Score] OR 

2. Dilute specimen in specimen diluent, 
retest PCA3, and manually match results if 
a PCA3 Score is required. 


Out-of-range low 

(g) 


In range 
(no code) 


<[Calculated 
PCA3 Score] 


No 


Manually match to get <[Calculated PCA3 
Score]. 


Out-of-range low 

(g) 


Out-of-range high 
(F) 


<[Calculated 
PCA3 Score] 


No 


Manually match to get <[Calculated PCA3 
Score]. 



*Refer to the PROGENSA PCA3 Assay Software Operator's Manual for a full listing of analysis codes. 
**Applies only to invalid specimens within a valid run. 

***For out-of-range values, the Calculated PCA3 Score is computed using the copy level for the nearest positive calibrator. 



4. Interpreting Results in the Ratio Report 

If a specimen is listed in the Ratio Report with a PCA3 Score, the result is a 
reportable PCA3 Score and no further actions are necessary. If no PCA3 Score is 
listed, expressed as "-" in the PCA3 Score column, refer to Table 5 for 
instructions. 



PROGENSA PCA3 Assay 



32 



502083 Rev. A 



1 Interpretation of Results 1 


Table 5: PROG ENS A PC A3 Assay Ratio Report Conditions 


PCA3 Result PSA Result Listed 
(Analysis Code*) (Analysis Code*) PCA3 Score 


Further 
Testing? 


Action/Comment 


In range 
(no code) 


In range 
(no code) 


PCA3 Score 


No 


No further actions; result is reportable. 


Invalid** 
(a, b, e, h, or i) 


Invalid 
(A, B, E, H, or 1) 


- 


Yes 


Retest both analytes (see Retesting). 


Invalid 
(a, b, e, h, or i) 


Out-of-range high 
(F) 


- 


Yes 


Dilute specimen in specimen diluent (see 
Dilution of Out-of-Range High Specimens), 
retest both analytes. 


Out-of-range high 
(0 


Invalid 
(A, B, E, H, or 1) 




Yes 


Dilute specimen in specimen diluent, retest 
both analytes. 


Out-of-range high 
(0 


Out-of-range high 
(F) 




Yes 


Dilute specimen in specimen diluent, retest 
both analytes. 


Invalid 
(a, b, e, h, or i) 


Out-of-range low 
(G) 




No 


Sample has insufficient RNA for accurate 
analysis. A new specimen must be collected 
from the patient. 


In range 
(no code) 


Out-of-range low 
(G) 




No 


Sample has insufficient RNA for accurate 
analysis. A new specimen must be collected 
from the patient. 


Out-of-range high 
W 


Out-of-range low 
(G) 




No 


Sample has insufficient RNA for accurate 
analysis. A new specimen must be collected 
from the patient 


Out-of-range low 

(g) 


Out-of-range low 
(G) 




No 


Sample has insufficient RNA for accurate 
analysis. A new specimen must be collected 
from the patient. 



* Refer to the PROGENSA PCA3 Assay Software Operator's Manual for a full listing of analysis codes. 

"Applies only to invalid specimens within a valid run. If specimens were invalid because the run was invalid, results will be 

listed in the Exceptions Summary (see Interpreting the Results in the Exceptions Summary for more information). 



D. Retesting 

1. Guidelines for Retesting 

a. Although it is not imperative that both analytes be tested in the same run, 
both analyte results must come from the same sample vial for a 
reportable PCA3 Score. In case the analytes are not run in the same run but 
are tested in different runs, the software cannot automatically determine the 
PCA3 Score. Manual matching of the analyte results is necessary to 
determine the PCA3 Score or PCA3 Score range (refer to the PROGENSA 
PCA3 Assay Software Operator's Manual) 

b. All invalid runs must be repeated and all invalid specimens from valid runs 
must be retested. 

c. Retest the specimen(s) using a new set of calibrators and controls. 

d. Proper storage of the leftover specimen prior to retesting is essential (see 
Specimen Collection, Transport, and Storage for more information). 

e. A manual match of PCA3 and PSA analytes may be necessary to determine 
the PCA3 Score (see Manual Matching for more information). 
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2. Dilution of Out-of-Range High Specimens 

a. If a specimen concentration extrapolates above Calibrator 5 within a valid run, 
the result is "out-of-range high" and the result will be labeled with an T or "F* 
analysis code in the run report(s). The concentration will be expressed as 
>[Calibrator 5 concentration]. 

b. Invert the processed urine specimen to mix it prior to dilution of the specimen. 
A recommended, but not required, dilution is 1:10 using the PROGENSA 
PCA3 Specimen Diluent Kit. In an appropriate vial, add 1800 pL specimen 
diluent and 200 pL specimen; cap tube and invert five times to mix completely. 
The dilution factor will be "10" in the run worklist. If both analytes are to be 
retested, double the volumes (use 3600 pL specimen diluent and 400 pL 
specimen). Test the diluted specimen with the assay. 

c. If, upon retesting, the specimen result is again out-of-range high, further 
dilution until the specimen result interpolates within range of the calibrators is 
required. Further dilution of the initial 1:10 dilution is permissible, provided the 
initial 1:10 dilution was stored properly (see Specimen Collection, Transport, 
and Storage for more information). 
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Performance Characteristics 

Clinical Performance 

Four hundred ninety five (495) eligible male subjects were enrolled from a total of 14 
clinical sites, including academic institutions, community-based urology clinics, and group 
health organizations. Men who had at least one previous negative prostatic biopsy, who 
had never had a positive prostatic biopsy, and who had been recommended for a repeat 
biopsy by their urologists were eligible for study participation. A questionnaire was used 
to collect information regarding prostate cancer risk factors from men recommended for a 
repeat biopsy by their clinician (i.e., the enrolled population) and from men not 
recommended for a repeat biopsy (i.e., the non-enrolled population). Age, prostate 
volume, and most recent free PSA test result were not significantly different between 
enrolled and non-enrolled populations. Serum PSA test results and the time since the 
most recent negative biopsy were significantly different (P<.0001) between enrolled and 
non-enrolled populations, where the non-enrolled men (men not recommended for repeat 
biopsy by their clinician) had 2.2 ng/mL lower mean serum PSA test results and 
approximately 60% shorter time since their most recent previous negative biopsy. Clinical 
study analysis included men who had been recommended for a repeat biopsy by their 
urologists. 

Blood, urine, and prostatic biopsy specimens were collected from each subject enrolled in 
the study. The blood specimen was tested with a total serum PSA test at the collection 
site's associated testing facility. The total serum PSA test used varied by collection site. 
The urine specimen was collected following a digital rectal exam (DRE) and was a first- 
catch urine specimen. The urine specimen was processed at the collection site by 
aliquotting into PROGENSA PCA3 Urine Specimen Transport Tubes and shipped to a 
testing site for PROGENSA PCA3 Assay testing. The prostatic biopsy was performed per 
the collection site's standard procedure. The biopsy specimens were evaluated by the 
collection site's associated pathology facility(ies). 

For the 495 eligible subjects, the median age was 67.0 years; ages ranged from 44 years 
to 92 years. Race was reported as White for 433 subjects (87.5%), Black or African 
American for 45 subjects (9.1%), Asian for 11 subjects (2.2%), American Indian/Alaska 
Native for 2 subjects (0.4%), and unknown for 5 subjects (1.0%); one subject reported 
both White and American Indian/Alaska Native. Four hundred and eighty (480) of the 
eligible subjects provided a urine sample for PROGENSA PCA3 Assay testing (3.0% (15/ 
495) of subjects did not provide a urine sample); 1.3% (6/480) of sample results were 
excluded because of sample qualification failure (insufficient RNA for accurate analysis), 
leaving 474 subjects with a valid and reportable PCA3 Score. 

Four hundred and sixty-six (466) subjects with valid and reportable PCA3 Scores and 
disease status (determined by biopsy result), and who were 50 years of age or older 
were included in the analyses. Prevalence of positive biopsy was 21.9% (102/466). For 
the subjects with a study total serum PSA test result (n=464), the median total serum 
PSA test result was 5.80 ng/mL (results ranged from 0.3 ng/mL to 49.2 ng/mL). Prostatic 
biopsies consisted of 6 to 24 cores with 93% of subjects having 12 to 21 cores taken. 
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Figure 3 shows the percentage of subjects with positive prostatic biopsy results by PCA3 
Score interval (with 95% confidence limits). 




<12 12-<25 25-<47 47+ 

(n=114) (n=117) (n=116) (n=119) 

PCA3 Score Range 



Note. Dashed line represents the predicted probability of positive biopsy from a logistic regression 
model. Ranges represent quartiles of the PCA3 Score distribution. 

Figure 3. Positive Biopsy Results by PCA3 Score with 95% Confidence Limits 



Table 6 shows the performance characteristics of the PROGENSA PCA3 Assay relative 
to prostatic biopsy outcome at a PCA3 Score cut-off value of 25. 
Table 6: Performance Characteristics of the PROGENSA PCA3 Assay 





Biopsy Result 




Performance 
Characteristic 








Biopsy Biopsy 
Positive Negative 


Total 


Estimate 


95% CI 


PCA3 Score >25 


79 156 


235 


Sensitivity % 


77.5(79/102) 


68.4-84.5 


PCA3 Score <25 


23 208 


231 


Specificity % 


57.1 (208/364) 


52.0-62.1 


Total 


102 364 


466 


PPV % 


33.6 (79/235) 


30.0-37.2 








NPV % 


90.0 (208/231) 


86.5-93.1 








PLR 


1.81 


1.53-2.11 


Positive Biopsy 
Prevalence % 


21.9(102/466) 




NLR 


0.40 


0.26-0.56 








Odds Ratio 


4.58 


2.75-7.62 



CI = confidence interval, PPV = positive predictive value, NPV = negative predictive value, PLR = positive likelihood ratio, NLR 
= negative likelihood ratio. 



Table 7 shows the area under the curve (AUC) of the receiver operating characteristic 
(ROC) curves for the PROGENSA PCA3 Assay. The ROC AUC for PC A3 Score was 
0.707 (95% CI: 0.649-0.746). The ROC AUC for total serum PSA test combined with 
standard of care covariates (including age, DRE result, family history of prostate cancer, 
race, and number of previous negative biopsy procedures; multivariable logistic 
regression model °PSA + SOC") was 0.653 (95% CI: 0.593-0.713). When PCA3 Score of 
25 as a binary decision point was added to PSA + SOC, the ROC AUC was 0.740 
(95%CI: 0.689-0.791); an increase of 0.087 (95% CI: 0.037-0.137). 
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Table 7: Receiver Operating Characteristics of the PROGENSA PCA3 Assay, Total Serum PSA Test, and 
Standard of Care Covahates 



Model 


ROC AUC (95% CI) 


ROC AUC Comparison 




ROC AUC Difference 
(95% CI) 1 


PCA3c 


0.707 (0.649 - 0.764) 


N/A 




N/A 


PSA + SOC 


0.653 (0.593-0.713) 


N/A 




N/A 


PCA3b + PSA + SOC 


0.740 (0.689 -0J91) 


(PCA3b + PSA + SOC) - (PSA + 


SOC) 


0.087 (0.037-0.137) 


PCA3c + PSA + SOC 


0.733 (0.679 - 0.786) 


(PCA3c + PSA + SOC) - (PSA + 


SOC) 


0.080 (0.033-0.126) 


PCA3c + PSA 


0.710(0.653-0.766) 


(PCA3c + PSA) - PSA 




0.105 (0.042-0.168) 



PCA3c = PCA3 Score (continuous), PCA3b = PCA3 Score using a binary test with cut-off of 25, PSA = total serum PSA test, 
SOC = standard of care covariates, AUC = Area Under the ROC curve, N/A = not applicable.CI = confidence interval. 
'AUC for the PROGENSA PCA3 Assay minus the AUC for the comparator. 

Figure 4 shows the ROC curves for total serum PSA test results and standard of care 
covariates with and without PROGENSA PCA3 Assay results using a PCA3 Score of 25 
as a cut-off. 
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1 - Specificity 

PCA3b = PCA3 Score using a binary decision point of 25, PSA = total serum PSA test, 
SOC = standard of care covariates. 



Figure 4. ROC Curves for Total Serum PSA Test Results and Standard of Care Covariates, with and 

without PCA3 Score with Cut-off of 25 
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Table 8 shows the performance characteristics of the PROGENSA PCA3 Assay relative 
to prostatic biopsy outcome at selected cut-offs. 



Table 8: Performance Characteristics of the PROGENSA PCA3 Assay at Selected Cut-offs 



PCA3 

Score 
Cut-off 


n 


TP 


FP 


TN 


FN 


Se% 
(95% CI) 


Sp% 
(95% CI) 


PPV % 
{95% CI) 


NPV% 
(95% CI) 


PLR 
(95% CI) 


NLR 
(95% CI) 


OR 
(95% CI) 


5 


466 


100 


343 


21 


2 


98.0 
(93.1-99.5) 


5.8 
(3.8-8.7) 


22.6 
(21.7-23.2) 


91.3 
(74.3-99.1) 


1.04 
(0.99-1.08) 


0.34 
(0.03-1.23) 


3.06 
(0.71-13.27) 


10 


466 


94 


279 


85 


8 


92.2 
(85.3-96.0) 


23.4 
(19.3-28.0) 


25.2 
(23.6-26.7) 


91.4 
(84.8-95.9) 


1.20 
(1.10-1.30) 


0.34 
(0.15-0.64) 


3.58 
(1.67-7.66) 


15 


466 


87 


233 


131 


15 


85.3 
(77.1-90.9) 


36.0 
(31.2-41.0) 


27.2 
(24.9-29.4) 


89.7 
(84.7-93.7) 


1.33 
(1.18-1.49) 


0.41 
(0.24-0.64) 


3.26 
(1.81-5.87) 


20 


466 


80 


188 


176 


22 


78.4 
(by.o-oo.o; 


48.4 


29.9 
[Zo.o-oZ.o) 


88.9 
(o4.o-yi£.4; 


1.52 
(1 .31-1 .75) 


0.45 


3.40 
(Z.U4-3./U) 




f<466vi 

7 >;-; oJ£i.v- 




:£J56J: 






•;-77:5.;:,.; 

(68:4:84.5) 


:::.-v57.i ,: „^ 
;i52jb^2/i)L^ 




I:; ^90.0; ' 
T(86^f93tl)Sr 


"•• -1:81 v,r 
^(1. 53^2.11 jw 


: ::o:4o; : -: .' 

,;(0i6^6.56j 


/ ... >4.58lCT : 
^ (2.75-7.62 jr: 


35 


466 


64 


112 


252 


38 


62.7 
(53.1-71.5) 


69.2 
(64.3-73.8) 


36.4 
(31.3-41.4) 


86.9 
(83.9-89.8) 


2.04 
(1.63-2.52) 


0.54 
(0.41-0.69) 


3.79 
(2.40-6.00) 


45 


466 


46 


79 


285 


56 


45.1 
(35.8-54.8) 


78.3 
(73.8-82.2) 


36.8 
(30.1-43.6) 


83.6 
(81.1-86.2) 


2.08 
(1.54-2.76) 


0.70 
(0.57-0.83) 


2.96 
(1.87-4.71) 


55 


466 


38 


63 


301 


64 


37.3 
(28.5-46.9) 


82.7 
(78.5-86.2) 


37.6 
(29.8-45.7) 


82.5 
(80.3-84.8) 


2.15 
(1.52-3.00) 


0.76 
(0.64-0.88) 


2.84 
(1.75-4.61) 


65 


466 


36 


39 


325 


66 


35.3 
(26.7-44.9) 


89.3 
(85.7-92.1) 


48.0 
(38.1-57.9) 


83.1 
(81.2-85.3) 


3.29 
(2.20-4.91) 


0.73 
(0.61-0.83) 


4.55 
(2.69-7.68) 


75 


466 


34 


34 


330 


68 


33.3 
(24.9-42.9) 


90.7 
(87.2-93.2) 


50.0 
(39.4-60.5) 


82.9 
(81.0-85.1) 


3.57 
(2.32-5.47) 


0.74 
(0.63-0.84) 


4.85 
(2.82-8.35) 


100 


466 


24 


22 


342 


78 


23.5 
(16.4-32.6) 


94.0 
(91.0-96.0) 


52.2 
(38.7-65.4) 


81.4 
(79.9-83.3) 


3.89 
(2.25-6.75) 


0.81 
(0.72-0.90) 


4.78 
(2.55-8.97) 



TP = true positive, FP = false positive, TN = true negative, FN = false negative, CI = confidence interval, Se = sensitivity, 
Sp = specificity, PPV (NPV) = positive (negative) predictive value, PLR (NLR) = positive (negative) likelihood ratio, OR = odds 
ratio. For calculations in this table, PCA3 Score values greater than or equal to the cut-off are considered positive and PCA3 
Score values less than the cut-off are considered negative. 



Table 9 shows the performance characteristics of the PROGENSA PCA3 Assay relative 
to prostatic biopsy outcome for subgroups of the study population. Table 10 shows 
PROGENSA PCA3 Assay performance results in the subgroup of men with ASAP on 
their most recent negative biopsy. The clinical study was not designed to evaluate 
subgroups, so the results for individual subgroups may not be conclusive. However, 
PROGENSA PCA3 Assay performance in men with prior ASAP indicated that the 
PROGENSA PCA3 Assay is not informative of biopsy outcome in this subgroup (Table 
10). 
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Table 9: Performance Characteristics of the PROGENSA PCA3 Assay by Subgroups 



Subgroup 


n 


TP FP 


TN 


FN 


Se% 
(95% CI) 1 


Sp% 
(95% CI) 


PPV % 
(95% CI) 


NPV% 
(95% CI) . 


PLR 
(95% CI) 


NLR 
(95% CI) 


OR 
(95% CI) 


Age (years) 


50-59 


96 


10 19 


59 


8 


55.6 
(33.7-75.4) 


75.6 
(65.1-83.8) 


34.5 
(20.8-48.0) 


88.1 
(82.2-93.5) 


2.28 
(1.14-4.00) 


0.59 
(0.30-0.94) 


3.88 
(1.34-11.25) 


60-69 


193 


24 62 


94 


13 


64.9 
(48.8-78.2) 


60.3 
(52.4-67.6) 


27.9 
(21.4-34.2) 


87.9 
(82.7-92.5) 


1.63 
(1.15-2.19) 


0.58 
(0.34-0.88) 


2.80 
(1.33-5.91) 


70+ 


177 


45 75 


55 


2 


95.7 
(85.8-98.8) 


42.3 
(34.2-50.9) 


37.5 
(33.6-41.6) 


96.5 
(89.5-99.5) 


1.66 
(1.40-1.97) 


0.10 
(0.02-0.33) 


16.50 
(3.84-70.94) 


Prior Negative Biopsy Result 


HGPIN 
(not ASAP) 


101 


21 42 


35 


3 


87.5 
(69.0-95.7) 


45.5 
(34.8-56.5) 


33.3 
(27.1-39.5) 


92.1 
(81.7-98.2) 


1.60 
(1.20-2.09) 


0.28 
(0.06-0.72) 


5.83 
(1.61-21.20) 


None/Other 


316 


48 90 


163 


15 


76.2 
(64.4-85.0) 


64.4 
(58.4-70.1) 


34.8 
(29.8-39.8) 


91.6 
(87.8-94.7) 


2.14 
(1.71-2.65) 


0.37 
(0.22-0.56) 


5.80 
(3.07-10.93) 


Number of Previous Negative Biopsies 


1 


316 


56 101 


138 


21 


72.7 
(61.9-81.4) 


57.7 
(51 .4-63.8) 


35.7 
(31.0-40.4) 


86.8 
(82.2-90.9) 


1.72 
(1.39-2.10) 


0.47 
(0.31-0.67) 


3.64 
(2.07-6.40) 


2+ 


150 


23 55 


70 


2 


92.0 
(75.0-97.8) 


56.0 
(47.2-64.4) 


29.5 
(24.3-34.6) 


97.2 
(91.9-99.6) 


2.09 
(1.61-2.65) 


0.14 
(0.02-0.44) 


14.64 
(3.31-64.78) 


Timing of Previous Biopsy Relative to Study Enrollment 


<3 months 1 


13 


2 6 


2 


3 


40.0 
(11.8-76.9) 


25.0 
(7.1-59.1) 


25.0 
(3.2-49.9) 


40.0 
(6.9-76.2) 


0.53 
(0.05-1.59) 


2.40 
(0.50-21.76) 


0.22 
(0.02-2.45) 


3 months to 
<7 years 


438 


75 145 


199 


19 


79.8 
(70.6-86.7) 


57.8 
(52.6-63.0) 


34.1 
(30.4-37.8) 


91.3 
(87.7-94.3) 


1.89 
(1.60-2.22) 


0.35 
(0.22-0.51) 


5.42 
(3.14-9.36) 


7+ years 


15 


2 5 


7 


1 


66.7 
(20.8-93.9) 


58.3 
(32.0-80.7) 


28.6 
(6.5-54.8) 


87.5 
(66.6-99.5) 


1.60 
(0.28-4.85) 


0.57 
(0.02-2.01) 


2.80 
(0.20-40.06) 


Race 


Black 


39 


6 16 


16 


1 


85.7 
(48.7-97.4) 


50.0 
(33.6-66.4) 


27.3 
(14.3-37.9) 


94.1 
(79.4-99.8) 


1.71 
(0.76-2.79) 


0.29 
(0.01-1.19) 


6.00 
(0.65-55.66) 


Non- Black 


427 


73 140 


192 


22 


76.8 
(67.4-84.2) 


57.8 
(52.5-63.0) 


34.3 
(30.5-38.1) 


89.7 
(86.0-92.9) 


1.82 
(1.53-2.15) 


0.40 
(0.27-0.57) 


4.55 
(2.69-7.69) 


Serum PSA (ng/mL) and Digital Rectal Exam 


PSA <4 and 
DRE Norm 


81 


13 37 


28 


3 


81.3 
(57.0-93.4) 


43.1 
(31.8-55.2) 


26.0 
(18.8-32.3) 


90.3 
(78.5-97.6) 


1.43 
(0.94-1.94) 


0.44 
(0.10-1.11) 


3.28 
(0.85-12.62) 


PSA >4 or 
DRE Abn 


383 


65 119 


179 


20 


76.5 
(66.4-84.2) 


60.1 
(54.4-65.5) 


35.3 
(31.1-39.6) 


89.9 
(86.1-93.3) 


1.92 
(1.58-2.30) 


0.39 
(0.25-0.56) 


4.89 
(2.81-8.49) 


Serum PSA (ng/mL) and Number of Previous Negative Biopsies 


PSA > 10 and 
1 Bx 


34 


10 9 


14 


1 


90.9 
(62.3-98.4) 


60.9 
(40.8-77.8) 


52.6 
(38.4-68.4) 


93.3 
(73.4-99.8) 


2.32 
(1.31-4.53) 


0.15 
(0.01-0.76) 


15.55 
(1.69-143.16) 


PSA<10or 
2+ Bx 


430 


68 147 


193 


22 


75.6 
(65.8-83.3) 


56.8 
(51.5-61.9) 


31.6 
(27.9-35.3) 


89.8 
(86.1-93.0) 


1.75 
(1.46-2.06) 


0.43 
(0.29-0.61) 


4.06 
(2.40-6.87) 



TP =true positive, FP = false positive, TN = true negative, FN = false negative, CI = confidence interval, Se = sensitivity, 
Sp = specificity, PPV (NPV) = positive (negative) predictive value, PLR (NLR) = positive (negative) likelihood ratio, OR = odds 
ratio, Bx = biopsy. For calculations in this table, PCA3 Score values £25 are considered positive and values <25 are considered 
negative. 

1 ln this subgroup, 84.6% (11/13) had ASAP on their most recent negative biopsy. In the clinical study, the PROGENSA PCA3 
Assay was not predictive of repeat biopsy outcome in men with prior ASAP (Table 10). 
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Table 10: Performance Characteristics of the PROGENSA PCA3 Assay in Men with ASAP on Their Most 
Recent Negative Biopsy' 





Biopsy Result 




Performance 
Characteristic 








Biopsy 
Positive 


Biopsy 
Negative 






SO /0 1*1 


PCA3 Score >25 


10 


24 


34 


Sensitivity % 


66.7 (10/15) 


41.7-84.8 


PCA3 Score <25 


5 


10 


15 


Specificity % 


29.4 (10/34) 


16.8-46.2 


Total 


15 


34 


49 


PPV % 
NPV % 
PLR 


29.4 (10/34) 
66.7 (10/15) 
0.94 


19.1-38.2 
44.7-87.0 
0.54-1.40 


Positive Biopsy 
Prevalence % 


30.6(15/49) 






NLR 
Odds Ratio 


1.13 
0.83 


0.34-2.80 
0.23-3.07 



CI = confidence interval, PPV = positive predictive value, NPV = negative predictive value, PLR = positive likelihood ratio, 
NLR = negative likelihood ratio. 



'The PROGENSA PCA3 Assay should not be used for men with atypical small acinar proliferation (ASAP) on their most 
recent biopsy. Men with ASAP on their most recent biopsy should be treated in accordance with current medical guidelines. 

Precision: Reproducibility 

PROGENSA PCA3 Assay reproducibility (5) was evaluated on DTS Systems at 3 
external clinical testing sites using a 3-member reproducibility panel. Testing was 
performed using 3 reagent lots and 3 calibrator and control lots. Two operators at each of 
the 3 testing sites performed, over 15 days, 5 PROGENSA PCA3 Assay runs per each of 
the 3 reagent lots (1 lot per day). Each run contained 4 sets of the 3 reproducibility panel 
members. The total number of results for each panel member was 360. 

Reproducibility panel members were created by spiking PCA3 and PSA in vitro 
transcripts into a urine matrix composed of negative (female) urine specimens and 
PROGENSA PCA3 Urine Transport Medium. The analyte concentrations and targeted 
PCA3 Scores for each panel member are shown in Table 11. Panel members 2 and 3 
had RNA concentrations representative of the copy levels found in post-DRE urine 
specimens; Panel member 1 had RNA concentrations near the low end of the PCA3 and 
PSA dynamic ranges. 



Table 11: Reproducibility Panel Composition 



Panel 
Member 


PCA3 RNA 
Concentration 


PSA RNA 
Concentration 


Targeted 
PCA3 Score 


1 


Low 


Low 


35 


2 


Mid 


High 


10 


3 


High 


Mid 


86 
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Table 12 summarizes the variability of the PROGENSA PCA3 Assay within runs, between 
runs, between sites/instruments, between operators, and between reagent lots for each 
panel member for PCA3 and PSA analyte copies/mL and for PCA3 Score. 



Table 12: Reproducibility of the PROGENSA PCA3 Assay PCA3 Copies/mL, PSA Copies/mL, and PC A 3 
Score Results on DTS Systems by Panel Member 



Parameter prA , 
Panel £A3 
Member 


PSA 
Cone 


n 1 


Mean 
Value 


Within Run 


Between Run 


Between Site 


Between 
Operator 


Between Lot 


Total 




SD 


CV% 


SD 


CV% 


SD 


CV% 


SD 


CV% 


SD 


CV% 


SD 


CV% 


PCA 3 copies/ ml_ 


1 Low 


Low 


359 


678 


83 


12.2 


73 


10.7 


18 


2.6 


0 


0.0 


33 


4.9 


116 


17.2 


2 Mid 


High 


359 


18,969 


959 


5.1 


820 


4.3 


261 


1.4 


0 


0.0 


0 


0.0 


1,289 


6.8 


3 High 


Mid 


357 


97,006 


4,620 


4.8 


3,797 


3.9 


2886 


3.0 


2,246 


2.3 


3,237 


3.3 


7,721 


8.0 


PSA copies/mL 


1 Low 


Low 


359 


16,747 


2,713 


16.2 


1,621 


9.7 


0 


0.0 


568 


3.4 


318 


1.9 


3,226 


19.3 


2 Mid 


High 


359 


1,638,117 


127,184 


7.8 


117,100 


7.1 


45,603 


2.8 


0 


0.0 


68,132 


4.2 


191,337 


11.7 


3 High 


Mid 


357 


994,851 


65,724 


6.6 


69,177 


7.0 


33,705 


3.4 


0 


0.0 


26,336 


2.6 


104,569 


10.5 


PCA3 Score 


1 Low 


Low 


359 


41 


7.0 


17.0 


6.6 


16.1 


0.0 


0.0 


1.8 


4.3 


3.0 


7.4 


10.3 


25.0 


2 Mid 


High 


359 


11 


1.2 


10.7 


1.0 


9.1 


0.3 


2.9 


0.0 


0.0 


0.5 


4.3 


1.7 


15.0 


3 High 


Mid 


357 


98 


8.5 


8.6 


7.9 


8.1 


0.0 


0.0 


2.9 


3.0 


1.9 


1.9 


12.1 


12.3 



Cone = concentration. 

Vive samples {1 sample of Panel Member 1, 1 sample of Panel Member 2, and 3 samples of Panel Member 3) had invalid or out-of-range PCA 3 
and/or PSA analyte results leading to invalid or non-evaluable PCA3 Scores and were not included in the analyses. 



Precision: Repeatability 

PROGENSA PCA3 Assay repeatability (5) was evaluated at Gen-Probe Incorporated 
using a 4-member repeatability panel. Three panel members (1 to 3) comprised PCA3 
and PSA in vitro transcripts in processed female urine, similar to the reproducibility 
panels (see above). The fourth panel member comprised PCA3 and PSA in vitro 
transcripts in processed female urine diluted in specimen diluent. 

Testing was performed using 1 reagent lot and 1 calibrators and controls lot. One 
operator performed 20 PROGENSA PCA3 Assay runs on DTS Systems; each run 
contained 4 sets of the 4 repeatability panel members. Table 13 summarizes the 
variability of the PROGENSA PC A3 Assay within runs, between runs and between days 
for each panel member for PCA3 and PSA analyte copies/mL and for PC A3 Score. 
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Table 13: PROGENSA PCA3 Assay Repeatability 


Parameter 

Panel 
Member 


PC A 3 


PSA 


n' 


Mean 


Within Run 


Between Run 


Between Day 


Total 




Cone 


Cone 




SD 


CV% 


SD 


cv% 


SD 


CV% 


SD 


CV% 


PCA3 copies/mL 


1 


Low 


Low 


80 


661 


85 


12.9 


54 


8.1 


67 


10.1 


121 


18.3 


2 


Mid 


High 


80 


18,626 


1,033 


5.5 


752 


4.0 


156 


0.8 


1,287 


6.9 


3 


High 


Mid 


80 


99.846 


3,820 


3.8 


1,111 


1.1 


3,260 


3.3 


5.143 


5.2 


4 


Mid/Diln 


Mid/Diln 


80 


24,482 


1,169 


4.8 


1,047 


4.3 


0 


0 


1.569 


6.4 


PSA copies/mL 


1 


Low 


Low 


80 


18,298 


2,862 


15.6 


837 


4.6 


275 


1.5 


2,995 


16.4 


2 


Mid 


High 


77 


2,017,466 


190,359 


9.4 


27,935 


1.4 


0 


0 


192.398 


9.5 


3 


High 


Mid 


80 


1.247,896 


228,984 


18.3 


0 


0 


44,626 


i 3.6 


233,292 


18.7 


4 


Mid/Diln 


Mid/Diln 


80 


603,427 


108,192 


17.9 


32,253 


5.3 


0 


0 


112,897 


18.7 


PC A 3 Score 


1 


Low 


Low 


80 


36 


6.9 


19.0 


2.8 


7.7 


0.9 


2.3 


7.5 


20.7 


2 


Mid 


High 


77 


9 


1.1 


12.0 


0.6 


6.2 


0.1 


0.6 


1.2 


13.6 


3 


High 


Mid 


80 


81 


11.1 


13.6 


0 


0 


2.7 


3.3 


11.4 


14.0 


4 


Mid/Diln 


Mid/Diln 


80 


41 


6.0 


14.6 


3.8 


9.3 


0 


0 


7.1 


17.3 



1 Three samples of Panel Member 2 had out-of-range PSA analyte results leading to non-evaluable PCA3 Scores and were 
not included in the analyses. 



Analytical Specificity 

A. Unspliced Transcript 

PROGENSA PCA3 Assay was designed to detect only the prostate cancer-specific 
exon 3-exon 4 spliced PCA3 RNA (14). The assay did not detect 1.25 x 10 6 copies/mL 
of unspliced PCA3 RNA in processed female urine significantly above background. 

B. Interfering Substances 

The substances listed in Table 14 were added to aliquots of pooled clinical 
specimens. The specimens were tested with PROGENSA PCA3 Assay according to 
CLSI EP7-A2 (2005) (7). At the concentrations listed, no assay interference (no 
significant change in PCA3 Score) was observed. 
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Table 14: Substances Tested for PROGENSA PC A3 Assay Interference 



Medications and Supplements Endogenous Substances 



Substance 


Test Concentration 


Substance 


Test Concentration 


Acetaminophen 


1.324 mmol/L 


Albumin 


60 g/L 


Acetylsalicylic acid 


3.62 mmol/L 


Bilirubin (unconjugated) 


0.342 mmol/L 


Alfuzosin 


30 mg/L 


Calcium 


5 mmol/L 


Allopurinol 


0.294 mmol/L 


Cholesterol 


13 mmol/L 


Amiodipine 


0.245 pmol/L 


Glucose 


55 mmol/L 


Atenolol 


37.6 pmol/L 


Hemoglobin 


2 g/L 


Atorvastatin 


25 mg/L 


Immunoglobulin G 


32 mg/L 


Ciprofloxacin 


30.2 pmol/L 


Triglycerides 


37 mmol/L 


Diphenhydramine 


19.6 pmot/L 


Uric acid 


1.4 mmol/L 


Doxazosin 


1.33 pmot/L 


Red blood cells 


5.10 x10 7 cells/L 


Doxycycline 


67.5 pmol/L 


White blood cells 


7.60x 10 7 celIs/L 


Dutasteride 


1.5 mg/L 




Esomeprazole 


0.12 g/L 


Microorganisms 


Finasteride 


15 mg/L 


Organism 


Test Concentration 


Fluoxetine 


11.2 pmol/L 


Candida albicans 


5x 10 6 CFU7L 


Flutamide 


2.25 g/L 


Escherichia coli 


5x 10 6 CFU/L 


Furosemide 


0.181 mmoi/L 


Klebsiella pneumoniae 


5x 10 s CFU/L 


Ibuprofen 


2.425 mmol/L 


Proteus mirabilis 


5x10* CFU/L 


Levofloxacin 


48.6 pmol/L 


Pseudomonas aeruginosa 


5x10 6 CFU/L 


Lisinopril 


0.74 pmol/L 


Staphylococcus aureus 


5 x 10 s CFU/L 


Metformin 


0.31 mmol/L 






Selenium 


1 mg/L 






Saw palmetto 


11.25 g/L 






Sildenafil 


12.9nmol/L 






Sulfasalazine 


0.754 mmol/L 






Tamsulosin 


1.2 pg/L 






Terazosin 


7.8 pmol/L 







*CFU = colony-forming units. 

Analytical Sensitivity 

The limit of quantitation of PROGENSA PCA3 Assay was determined using an 8-member 
analytical sensitivity panel. The panel comprised 4 blank specimens (processed female 
urine that contains no detectable prostate-specific PCA3 or PSA RNA) and the blank 
specimens each spiked with PCA3 and PSA in vitro transcripts at Calibrator 2 
concentrations. One operator performed 10 PROGENSA PCA3 Assay runs on DTS 
Systems; each run contained 2 sets of the 8 analytical sensitivity panel members. The 
limit of detection and limit of quantitation were calculated according to CLSI EP17-A (6). 
The limit of detection of the PCA3 analyte was 239 copies/mL (CV 31.2%), and for the 
PSA anaiyte it was 3,338 copies/mL (CV 24.2%). The limits of quantitation of both 
analytes were the same as the corresponding limits of detection. The lower limit of the 
dynamic range of the PROGENSA PCA3 Assay is defined by the lowest positive 
calibrator. 
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Linearity and Measuring Intervals 

Linearity Studies using PCA3 and PSA in vitro Transcripts in Processed Female Urine 

The linear range of the PROGENSA PCA3 Assay was determined using an 11 -member 
linearity panel. A dilution series was prepared from PCA3 and PSA in vitro transcripts in 
processed female urine due to unavailability of very high concentration clinical material. 
Dilutions spanned beyond the assay range for each analyte. 

One operator performed 4 PROGENSA PCA3 Assay runs on DTS Systems; each run 
contained 2 sets of the 11 -member linearity panel. Results were analyzed using 
regression analysis according to CLSI EP6-A (4). Results of weighted linear regression 
analysis are presented in Figure 5 . 

For PCA3 analyte, the PROGENSA PCA3 Assay demonstrated linearity from 135 to 
200,032 copies/mL with deviation from linearity less than 9% in this interval; the dynamic 
range of the assay for PCA3 analyte is 250 to 125,000 copies/mL. For PSA analyte, 
linearity was demonstrated from 4,670 to 3,874,323 copies/mL with deviation from 
linearity less than 7%; the dynamic range is 7,500 to 3,000,000 copies/mL 
PCA3 Analyte PSA Analyte 




0 $6,000 1C0.0C0 IS0.000 200.C00 



Expected PCA3 copies/mL 




Expected PSA copies/mL 



Figure 5. PROGENSA PCA3 Assay Linearity for PCA3 and PSA Analytes, Transcript Samples 

Linearity Studies Using Clinical Specimens in Specimen Diluent or Processed Female 
Urine 

Linearity was verified through 85% of the dynamic range in a dilution series of clinical 
materials. Two 10-member linearity panels, one each prepared in PCA3 Specimen Diluent 
or processed female urine independently for each analyte, were tested and analyzed as 
above. For PCA3 analyte, the PROGENSA PCA3 Assay demonstrated linearity from 130 
to 104,564 copies/mL in processed female urine with deviation from linearity less than 
6%. In PCA3 Specimen Diluent, the PCA3 analyte demonstrated linearity from 162 to 
118,237 copies/mL with deviation less than 6% in this inierval. For PSA analyte, linearity 
was demonstrated from 4,243 to 2,324,179 copies/mL with deviation from linearity less 
than 30%* in processed female urine. In PCA3 Specimen Diluent, the PSA analyte 
demonstrated linearity from 4,890 to 2,640,820 copies/mL in PCA3 Specimen Diluent with 
deviation less than 23%' in this interval. There was no significant diluent matrix effect. 
See Figure 6 (the solid line with triangles represents panel members diluted in processed 
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female urine, and the clashed line with circles represents panel members diluted in PCA3 
Specimen Diluent). 

PCA3 Analyte PSA Analyte 
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Figure 6. PROGENSA PCA3 Assay Linearity for PCA3 and PSA Anaiytes, Clinical Specimens 



The measuring interval for PCA3 analyte is 250 to 125,000 copies/mL and the measuring interval 
for PSA analyte is 7,500 to 3,000,000 copies/mL The interval of possible numerical values of the 
PCA3 Score is 0 to 16,667. In the clinical study, the range of the PCA3 Scores of 466 patients 
was 0 to 462. 



Recovery 

PROGENSA PCA3 Assay analyte quantitation was compared to an independent method 
(trueness could not be evaluated as no reference method yet exists). PCA3 and PSA in 
vitro transcripts were quantified by UV-vis spectrophotometry (assuming 1 optical density 
unit at 260nm is equal to 40 pg/mL RNA) at a much higher concentration than tested with 
PROGENSA PCA3 Assay. An 8-member test panel was prepared by dilution of the UV- 
quantified transcripts into processed female urine (10 7 - to 10 10 -fold). Two operators each 
performed 4 PROGENSA PCA3 Assay runs; each run contained 4 sets/replicates of the 
8-member test panels. Percent recovery was calculated as the ratio of PROGENSA 
PCA3 Assay measured copies/mL to UV-determined copies/mL, multiplied by 100 (Table 
15). 



1 Although the deviation from linearity for the PSA analyte was within study acceptance criteria, the higher-than- 
expected deviation may have been caused by variation during linearity panel preparation. 
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Table 15: Copy Recovery of the PROGENSA PCA3 Assay 



Analyte 


Panel 
Member 


1 

n 


UV-Calculated 
Concentration, 


Measured 
Concentration, 

V# VS 1 \7 O/ III ^_ 


Recovery 




I 


oz 


i ,ZO\J 


1 ^77 
I ,o / / 


I i U /o 




o 

£. 


oz 


1 Z,0\JU 




IUU /0 




O 
O 


OZ 




00, OU 1 


yu /o 


PCA3 


A 

4 


oZ 


C OKA 
O.ZOU 


7 *>/ly1 


1 1 CO/ 


c 
O 


oZ 




^y4 


1 1 CO/ 




e 
D 


oZ 


OUU 




n 070 




7 
/ 


6Z 


yD.uuu 


on neo 


yo/o 




Q 

o 


i 4 
ol 


hoc nnn 




1 nno/ 
IUU /o 




1 


32 


37,500 


36,110 


96% 




2 


32 


375,000 


372,237 


99% 




3 


32 


1,500,000 


1,309,999 


87% 


PSA 


4 


32 


150,000 


171,612 


114% 


5 


32 


7,500 


9,025 


120% 




6 


32 


15,000 


18,199 


121% 




7 


31 


3,000,000 


2,554,682 


85% 




8 


31 


2,280,000 


2,198,033 


96% 


'Three samples (one sample in Panel Member 7 and two samples in Panel Member 8) had invalid PCA3 and/or 



PSA analyte results and were not included in the analyses. 

From the clinical study, a total of 480 subjects out of 495 subjects that were eligible for 
analysis (97.0%) had a valid PCA3 Score: 4.0% (19/480) subjects had PCA3 analyte 
copies/mL in the range 250 copies/mL to 500 copies/mL and 1.3% (6/480) subjects had 
PSA analyte copies/mL in the range 7,500 copies/mL to 15,000 copies/mL There were 
0.8% (4/480) subjects having both PCA3 analyte and PSA analyte concentrations in 
these specified ranges; thus, there were 4.4% (21/480) unique subjects with specimen 
results for either or both analytes in the specified ranges. 



Web Access to PROGENSA PCA3 Assay Labeling 



The following labeling is available on the Gen-Probe website: www.gen-probe.com/package_msds/ 

• PROGENSA PCA3 Assay Package Insert 

• Physician Brochure for the PROGENSA PCA3 Assay 

• Physician Instructions for the PROGENSA PCA3 Assay 



For a paper copy of any of these package inserts, please contact your sales 
representative or call: 

+1 888 484 4747 or +1 858 410 8511 



Or E-mail: technicalsupport@gen-probe.com 
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INTENDED USE 

The PROGENSA PCA3 Assay is an in vitro nucleic acid amplification 
test. The assay measures the concentration of prostate cancer gene 
3 (PCA3) and prostate-specific antigen (PSA) RNA molecules and 
calculates the ratio of PCA3 RNA molecules to PSA RNA molecules 
(PCA3 Score) in post-digital rectal exam (DRE) first-catch male 
urine specimens. The PROGENSA PCA3 Assay is indicated for use 
in conjunction with other patient information to aid in the decision 
for repeat biopsy in men 50 years of age or older who have had 
one or more previous negative prostate biopsies and for whom 
a repeat biopsy would be recommended by a urologist based on 
current standard of care f before consideration of PROGENSA PCA3 
Assay results. 

A PCA3 Score <25 is associated with a decreased likelihood of a 
positive biopsy. Prostatic biopsy is required for diagnosis of cancer. 



WARNING: • \\.v : ; \ :i, . : -V"; •■ 

The PROGENSA PCA3 Assay should not be used for men with atypical ; • 
small acinar proliferation (ASAP) on their most recent biopsy. Men With 
ASAP on their most recent biopsy should. be treated in accordance with 
current medical guidelines. \ ".- ^ V ; . .'-■*.'".'-; : ,. : j 



Warning; the Clinical Study only included men who were 
recommended by urologists for repeat biopsy. Therefore, the 
performance of the PROGENSA PCA3 Assay has net been 
established in men for whom a repeat biopsy was not already 
recommended. 
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LIMITATIONS OF THE CLINICAL 
STUDY RESULTS 

• The PCA3 Score is intended to be used in conjunction with 
serum prostate-specific antigen (PSA) and other risk indicators 
to guide appropriate patient management in the "at risk" 
population of men who have had one or more previous negative 
prostate biopsies and for whom a repeat biopsy would be 
recommended based on current standard of care. 

• Performance of the PROGENSA PCA3 Assay has not been 
established in men who undergo repeat biopsy less than 
three months or more than seven years after their most recent 
negative biopsy. 

• The effect of medications known to affect serum PSA levels 
such as finasteride {Proscar, Propecia), dutasteride (Avodart) 
and anti-androgen therapy {lupron} on PROGENSA PCA3 Assay 
performance was not evaluated. 

• Certain therapeutic and diagnostic procedures, such as 
prostatectomy, radiation, prostate biopsy and others, may affect 
the viability of prostatic tissue and subsequently impact the 
PCA3 Score. The effect of these procedures on assay 
performance has not yet been evaluated. Samples for 
PROGENSA PCA3 Assay testing should be collected when the 
clinician believes prostate tissue has recovered. 

• Results from the PROGENSA PCA3 Assay should be interpreted 
in conjunction with other laboratory and clinical data available 
to the clinician and relevant guidelines in the decision for 
repeat biopsy. 
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INTRODUCTION 

The PROGENSA PCA3 Assay is an in vitro nucleic acid amplification 
test that measures the concentration of PCA3 RNA, a specific 
molecular marker for prostate cancer, and PSA RNA in male urine 
specimens. The assay result (called the TCA3 Score") correlates 
with the likelihood of repeat biopsy outcome, meaning that a 
lower PCA3 Score is associated with a decreased likelihood of a 
positive repeat biopsy. The PCA3 Score is intended to be used in 
conjunction with serum prostate-specific antigen (PSA) and other 
risk indicators to guide appropriate patient management in the 
"at risk" population of men who have had one or more previous 
negative prostate biopsies and for whom a repeat biopsy would be 
recommended based on current standard of care. 

OVERVIEW 

Prostate cancer (PCa) is the most common cancer and a leading 
cause of cancer death among men in the United States (American 
Cancer Society, 2011). Current practices for detecting PCa utilize 
serum PSA and DRE as indications for biopsy and approximately 
25°/b of patients with elevated serum PSA are found to have PCa 
(Catalona, 1994; Schroder, 2009). This means that 75% of first 
biopsies are negative. The fear that cancer was missed often leads 
to repeat biopsies— most of which will also be negative because 
there is not enough clear information provided by serum PSA and 
DRE to decide whether to proceed with or delay an additional 
biopsy. Men with one or more previous negative biopsies present a 
clinical dilemma and there is a medical need for additional tests to 
heip physicians and patients make more informed repeat 
biopsy decisions. 

PCA3 is a prostate-specific gene that is highly over expressed in 
95°/c of prostate cancers. Prostate cancer cells express 60 to 100 
times more PCA3 RNA than normal cells (Hesseis, 2003). The 
PROGENSA PCA3 Assay is highly-specific and uses Transcription 
Mediated Amplification (TMA) to quantify PCA3 RMA in a 
patient sample. 

The PROGENSA PCA3 Assay is the first FDA-approved urine-based 
molecular test that detects the over-expression of the PCA3 gene. 
The specific information provided by the test (the PCA3 score) can 
be used in conjunction with other patient history to decide whether 
a repeat biopsy is necessary in men with one or more previous 
negative biopsies. Data on the PCA3 marker has been cited in over 
100 publications (Saiagierski, 2012) and more than 200,000 tests 
have been used in clinical practice throughout the world. 

DEVICE DESCRIPTION 

The PROGENSA PCA3 Assay utilizes whole urine collected following 
a digital rectal examination (DRE) consisting of three strokes per 
lobe. The DRE releases prostate cells through the prostate duct 
system into the urinary tract, where they can be collected in 
the first catch urine. The urine is processed by addition of Urine 
Transport Medium (UTM), which lyses the cells and stabilizes the 



RNA. PCA3 and PSA RNAs are quantified and the PCA3 Score is 
determined based on the ratio of PCA3 RNA to PSA RNA multiplied 
by 1000. In addition to normalizing PCA3 signal, measurement of 
PSA RNA also serves to confirm that the yield of prostate-specific 
RNA is sufficient to generate a valid result. 

TECHNOLOGY 

The PROGENSA PCA3 Assay is comprised of two quantitative 
nucleic acid amplification tests. The assay combines the 
technologies of target capture, TMA and Hybridization Protection 
Assay (HPA) to streamline urine specimen processing, amplify target 
RNA and detect ampiicon, respectively. 

When the PROGENSA PCA3 Assay is performed in the laboratory, 
the target RNA molecules are isolated from the urine specimens 
by target capture. Capture oligonucleotides that are complementary 
to sequence specific regions of the targets are hybridized to the 
targets in the urine specimen. A separate capture oligonucleotide 
is used for each target. The hybridized target is then captured onto 
magnetic microparticles that are separated from the urine specimen 
in a magnetic field. Wash steps are utilized to remove extraneous 
components from the reaction tube. Magnetic separation and wash 
steps are performed with a target 
capture system. 

Target amplification occurs via TMA, which is a transcription- 
based nucleic acid amplification method that utilizes two enzymes, 
Moloney murine leukemia virus (MMLV) reverse transcriptase and 
17 RNA polymerase. A unique set of primers is used for each target. 
The reverse transcriptase is used to generate a deoxyribonucleic 
acid (DNA) copy (containing a promoter sequence for T7 RNA 
polymerase) of the target sequence. T7 RNA polymerase produces 
multiple copies of RNA ampiicon from the DNA copy template. 

Detection is achieved by HPA using single-stranded, 
chemiluminescent-iabeled nucleic acid probes that are 
complementary to the ampiicon. Separate probes are used for 
each target ampiicon. The labeled nucleic acid probes hybridize 
specifically to the ampiicon. The selection reagent differentiates 
between hybridized and unhybridized probes by inactivating 
the label on unhybridized probes. During the detection step, the 
chemiluminescent signal produced by the hybridized probe is 
measured in a luminometer and is reported as Relative Light 
Units (RLU). 

PCA3 and PSA RNAs are quantified in separate tubes and the 
PCA3 Score is determined. Calibrators containing known amounts 
of PCA3 or PSA RNA transcript are included in every assay run and 
used to generate a standard curve. PCA3 and PSA controls are also 
included to verify the accuracy of results interpolated from the 
standard curve. 



CLINICAL SENSITIVITY AND SPECIFICITY 
OFTHEPROGENSA PCA3 ASSAY 

A pivotal, prospective, multicenter clinical study was conducted 
to evaluate the performance of the PROGENSA PCA3 Assay for 
assessing the likelihood of repeat biopsy outcome. In order to 
evaluate the clinical performance of PROGENSA PCA3 Assay, the 
clinical study data were analyzed to determine how the use of the 
test might have affected the repeat biopsy recommendation for the 
clinical study subjects. 

The flow chart beiow summarizes the results of this analysis. In 
the clinical study of 466 subjects, 49.6% (231 out of 466) of 
subjects had PCA3 Scores <25. This indicates decreased likelihood 
of a positive repeat biopsy result, so the clinician and patient might 
have considered delaying the repeat biopsy. Of these 231 men, 
208 (90%) subsequently had a negative biopsy result, while 23 
(10%) had a biopsy positive for prostate cancer. For the 235 men 
with PCA3 Scores >25, the PROGENSA PCA3 Assay result supports 
the decision to repeat biopsy (34% (79/235) of these men had 
positive biopsies). 

The potential clinical benefit is that 44.6% (208 out of 466) of 
men in the study may have been spared an unnecessar/ repeat 
biopsy. Instead, these men would have been monitored closely 
for any change in risk factors that would suggest disease. The 
associated risk is that 23 of the men who had a biopsy positive 
for prostate cancer m3y have had their diagnosis delayed. The 
standard timeframe for conducting follow up with the intended 
use population is 6 to 12 months. In terms of risk versus benefit 
nine men may have avoided an unnecessar/ repeat biopsy for ever/ 
one man whose diagnosis may be delayed. In the context of the 
entire study population (466 total subjects), 49.6% (231/466) of 
prostate biopsies would have been avoided and 4.9% (23/466) of 
men who harbored biopsy-detectable prostate cancer would have 
been monitored instead of receiving an immediate repeat biopsy. 
The PROGENSA PCA3 Assay should not be used for men with ASAP 
on their most recent biopsy. Men with ASAP on their most recent 
biopsy should be treated in accordance with current 
medical guidelines. 

SUMMARY OF CLINICAL STUDY RESULTS 




CLINICAL STUDY RESULTS 

Four hundred ninety-five (495) male subjects were enrolled 
from a total of 14 clinical sites, including academic institutions, 
community-based urology clinics and group health organizations. 
Men who had at least one previous negative prostatic biopsy, 
who had never had a positive prostatic biopsy, and who had 
been recommended for a repeat biopsy by their urologists were 
eligible for study participation. A questionnaire was used to collect 
information regarding prostate cancer risk factors from men 
recommended for a repeat biopsy by their clinician (i.e., the enrolled 
population) and from men not recommended for a repeat biopsy 
(i.e., the non-enrolled population). Age, prostate volume and most 
recent free PSA test result were not significantly different between 
enrolled and non-enrolled populations Serum PSA test results and 
the time since the most recent negative biopsy were significantly 
different (P<.0001) between enrolled and non-enrolled populations, 
where the non-enrolled men (men not recommended for repeat 
biopsy by their clinician) had 2.2 ng/mL lower mean serum PSA test 
results and approximately 60% shorter time since their most recent 
previous negative biopsy Clinical study analysis included men who 
had been recommended for a repeat biopsy by their urologists. 

Blood, urine and prostatic biopsy specimens were collected from 
each subject The blood specimen was tested with a total serum 
PSA test at the collection site's associated testing facility. The total 
serum PSA test used varied by collection site. The urine specimen 
was collected following a digital rectal exam (ORE) and was a first- 
catch urine specimen. The urine specimen was processed at the 
collection site by aliquotting into PROGENSA PCA3 Urine Specimen 
Transport Tubes and shipped to a testing site for PROGENSA PCA3 
Assay testing. The prostatic biopsy was performed per the collection 
site's standard procedure. The biopsy specimens were evaluated by 
the collection site's associated pathology facility(ies). 

For the 495 eligible subjects, the median age was 67.0 years; ages 
ranged from 44 years to 92 years. Race was reported as White for 
433 subjects (87.5%), Black or African American for 45 subjects 
(9.1%), Asian for 11 subjects (2.2%), American Indian/Alaska 
Native for 2 subjects (0.4%) and unknown for 5 subjects (1.0%). 
Four hundred eighty (480) of the eligible subjects provided a urine 
sample for PROGENSA PCA3 Assay testing (3.0% (15/495) of 
subjects did not provide a urine sample); 1.3% (6/480) of sample 
results were excluded because of sample qualification failure 
(insufficient RNA for accurate analysis), leaving 474 subjects with a 
valid and reportable PCA3 Score. 

Four hundred sixty-six (466) subjects with valid and reportable 
PCA3 Scores and disease status (determined by biopsy result) and 
who were 50 years of age or older were included in the analyses. 
Prevalence of positive repeat biopsy was 21.9% (102/466). For 
the subjects with a study total serum PSA test result (n=464), the 



median total serum PSA test result was 5.80 ng/mL (results ranged from 0.3 ng/mL to 49.2 ng/mL). Prostatic biopsies consisted of 6 to 24 
cores with 93^ of subjects having 12 to 21 cores taken. 



Figure 1 . Shows the percentage of subjects with positive prostatic biopsy results by PCA3 Score interval (with 95% confidence]. 



Note: 

Dashed Sne represents the 
predicted probability of positive 
biopsy from a logistic regression 
rnodeL 

Ranges represent quarterlies of 
the PCA3 score distribution. 




Table 1. Shows the performance characteristics of the PROGENSA PCA3 Assay relative to prostatic biopsy outcome at a PCA3 Score 
cut-off value of 25. 




; CI = Confidence Interval, PPV = Positive Prem&z Value, NPV = Negative Predictive Value, PLR = Pcsitivs Likelihood Ratio, 



WiM - Negative Likelihood Ratio 



PROGENSA PCA3 ASSAY PERFORMANCE IN SUBGROUPS 



Table 2. Shows the performance characteristics of the PROGENSA PCA3 Assay relative to prostatic biopsy outcome for subgroups of the 
study population. 

Table 3. Shows PROGENSA PCA3 Assay performance results in the subgroup of men with ASAP on their most recent negative biopsy. The 
clinical study was not designed to evaluate subgroups, so the results for individual subgroups may not be conclusive. However, PROGENSA 
PCA3 Assay performance in men with prior ASAP indicated that the PROGENSA PCA3 Assay is not informative of biopsy outcome in this 
subgroup (Table 3). 
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THE ADDITION OF PROGENSA PCA3 ASSAY INFORMATION IMPROVES DIAGNOSTIC ACCURACY OVER 
EXISTING STANDARD OF CARE FACTORS 

Multivariate logistic regression analysis was conducted to determine whether the addition of the PROGENSA PCA3 Assay information 
improved diagnostic accuracy over the standard of care information that is currently used for repeat biopsy decisions. The standard of care 
factors included the following: age, DRE result, family history, race, serum PSA test result and number of previous negative biopsies. 



Table 4. Shows the results from the multivariate logistic regression analysis. In this analysis, the odds ratio (OR) for PCA3 Score 
(expressed as a binary categorical variable [positive or negative using a cutoff of 25]) was statistically significant (P< .0001). These results 
indicate that the PCA3 Score is a statistically significant predictor of repeat biopsy outcome in the presence of current 
standard of care factors used in the decision to perform a repeat biopsy. 
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PCA3 SCORE C> 25 VS. <25) 
' ABE IN YEARS (CONTINUOUS) 
i SUSPICIOUS ORE (YES VS. NO) 
: FAMILY HISTORY < ANY VS. NONE) 



FAMILY HISTORY (UNKNOWN/REFUSED VS. 

NONE) 

RACE (BLACK VS. NON-BLACK) _ 

SERUM PSA. IN NG/ML (CONTINUOUS)^ _ 

NUMBER OF PREVIOUS NEGATIVE BIOPSIES 
(2 VS. 1) 



NUMBER OF PREVIOUS NEGATIVE BIOPSIES 
(3+VS.1) 



i 
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= SE= standard error, Gl = confidence interna! 

Nate: A total of N=464 subjects from tJis Full Analysis Set have complete data for sli of the factors in the multlrerlabls logistic regression analysis. 

" Per the statistical analysis plan, prostata volume (continuous) was not included as s standard of care covanate. as the regression coefficient associated with prostate volume 
. i?as nst statistical significant at a .05 lave! (P= .0583} and the regression coefficient for PCA3 Score changed by lass than 1 0% 'Alien prostate volume was removed from the 

inade'CgcUia! observation 1.5%}. 



The PCA3 Score was also evaluated as a continuous measure. 
The OR for PCA3 Score (continuous) was 1.0099 (95% CI: 1.0058 
- 1.0140; P < .0001). This indicates that each PCA3 Score unit 
increase represents a 0.99% increase in the likelihood of a positive 
repeat biopsy. Thus, PCA3 Score is also a statistically significant and 
independent predictor of the likelihood of positive repeat biopsy 
when measured incrementally. 

SPECIMEN COLLECTION- 
IMPORTANT CONSIDERATIONS 

Sample Preparation (Instructions For Urine Specimen Collection 
and Processing): 

1. Conduct a DRE as described below immediately prior to urine 
collection: Apply pressure on the prostate, enough to depress 
the surface, from the base to the apex and from the lateral to 
the median line for each lobe as shown in Figure 2. Perform 
exactly three strokes for each lobe. This is NOT intended to be a 
prostatic massage. 

Figure 2. Proper Direction of Applied Prostrate Pressure 



Base 



Left Lobe 




Right Lobe 



Apex 



2. Following the DRE, direct the patient to provide first-catch 
urine (approximately 20 to 30 mL of the initial urine stream) in 
an appropriately labeled urine collection cup. This must be the 
first voided urine specimen following the DRE. Use a collection 
cup free of any preservatives. If a patient cannot stop his urine 
flow and provides more urine than the requested first 20 to 30 
mU keep the entire volume. Very high urine volumes can lower 
PCA3 and PSA anaiyte concentrations and may infrequently 
result in an invalid specimen. Thus, the patient should try to 
avoid filling the urine collection cup. If the patient is unable to 
provide the requested volume of urine (at least 2.5 mL is required 
to run the PROGENSA PCA3 Assay) then the specimen must 

be rejected. 

3. Unprocessed urine specimens, if not immediately processed, 
must be maintained at 2*C to 8°C or kept on ice. The chilled, 
unprocessed urine specimen must be transferred into the 
urine specimen transport tube within four hours of 
collection. Otherwise, the specimen must be rejected and 
the urologist must collect a new specimen. Do not freeze 
unprocessed urine specimens. 

4. To process urine specimens, tightly cap and invert the urine 
specimen five times to resuspend cells. Remove the cap of the 



urine specimen transport tube and transfer 2.5 mL of the 
collected urine into the tube using the disposable transfer 
pipette provided. The correct volume of urine has been added 
when the fluid level is between the black fill lines on the urine 
specimen transport tube label. 

5. Re-cap the urine specimen transport tube tightly and invert 
the urine specimen five times to mix. This is now known as the 
processed urine specimen. 

6. Avoid cross-contamination during the specimen handling steps. 
Urine specimens can contain high levels of RNA target. Ensure 
specimen containers do not contact each other and discard 
used materials without passing them over any containers. If 
gloves come in contact with a specimen, change gloves to avoid 
cross-contamination. 

7. Ship or transport processed urine specimens according to 
instructions provided by your testing laboratory. Shipping 
arrangements must be made to ensure specimens are received by 
the testing site within five days of collection. 

PROCESSED SAMPLE TRANSPORT AND STORAGE 
BEFORE TESTING: 

1. Processed urine specimens must be transported to the laboratory 
in the urine specimen transport tube. They may be shipped 
under ambient conditions (without temperature control) or 
frozen. Shipping arrangements must be made to ensure 
specimens are received by the testing site within five days of 
collection. Upon receipt of the shipment, the laboratory should 
verify the date of specimen collection on the tube. If specimens 
were shipped under ambient conditions and are received greater 
than five days after specimen collection, the specimen must be 
rejected and a request for a new specimen should be made. The 
laboratory may store specimens at 2°C to 8°C for up to 14 days 
before disposal is required. If longer time periods are needed, 
refer to Table 6 for the allowable storage times at 
different temperatures. 



JABLE6. PROCESSED URINE SPECIMEN STORAGE DMRATidNf : vf 




: PROCESSED SPECIMEN STORAGE AND SHIPMENT: 



ftTGR BELOW 30*C UP TO 5 DAYS' 

■ AFTER RECEIPT AT TESTING SITE: 

2 C CTQ8 C C UP TO 14 DAYS 

-35°CTG-15*C i DPTGI'i MONTHS* 

ATGRSRGW-65'C • UP TO 35 MONTHS* 

Time allowed for shipment under ambient conditions or frozen. 
; **Tirne allowsd after refrigerated storage, 

2, Processed urine specimens may be subjected to up to five 
freeze-thaw cycles. 



INTERPRETATION OF PROGENSA PCA3 ASSAY RESULTS 

The PCA3 Score is calculated as the ratio of PCA3 RNA copies to PSA RNA copies, multiplied by 1000. As the PCA3 Score increases, the 
likelihood for a positive biopsy increases. As the PCA3 Score decreases, the likelihood for a positive biopsy decreases. 



if the reported PCA3 Score is beiow the cut-off of 25, the result should be interpreted as NEGATIVE- If the PCA3 Score is above or 
equal to the cut-off of 25, the result should be interpreted as POSITIVE. A NEGATIVE result is associated with decreased likelihood of a 
positive biopsy. 

Due to normal assay variability, specimens with PCA3 Scores near the cutoff of 25 (i.e.. 18 to 31) could yield a different overall 
interpretation of POSITIVE or NEGATIVE upon repeat testing. PCA3 Scores in the range from 18 to 31 should therefore be interpreted with 
caution. The PCA3 Score should be used in conjunction with other patient information to aid in the decision for repeat biopsy. 

Sometimes a <[Calculated Score] or >[Calculated Score] is reported. This occurs if the PCA3 and/or PSA anaiyte concentration is outside 
the quantitative range. If < [Calculated Score] is below the cut-off of 25, the result should be interpreted as NEGATIVE. If >[CaIculated 
Score] is above the cut-off of 25, the result should be interpreted as POSITIVE. In some cases, it may not be possible to determine if a 
specimen is POSITIVE or NEGATIVE. If the PCA3 Score is indeterminate relative to the cutoff of 25, another specimen must be collected 
from the patient and re tested. 

The laboratory may request an additional urine specimen if the laboratory cannot provide a PCA3 Score that can be used for interpretation 
relative to the cutoff of 25. 
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Food and Drug Administration 
10903 New Hampshire Avenue 
Silver Spring, MD 20993 



Alan Maderazo, Ph.D., RAC 
Associate Director, Regulatory Affairs 
Gen-Probe Incorporated 
10210 Genetic Center Drive 
San Diego, C A 92121 



Re: PI 00033 

PROGENSA® PCA3 assay 
Filed: August 10,2010 
Amended: October 25, 2010, November 10, 2010, January 25, 201 1, May 16,2011, 
August 12, 201 1, October 1 1, 201 1, January 27, 2012, February 9, 2012 
Procode: OYM 

Dear Dr. Maderazo: 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration 
(FDA) has completed its review of your premarket approval application (PM A) for the 
PROGENSA® PCA3 Assay. This device is indicated for: 

The PROGENSA PCA3 Assay is an in vitro nucleic acid amplification test. The assay measures 
the concentration of prostate cancer gene 3 (PCA3) and prostate-specific antigen (PSA) RNA 
(RNA) molecules and calculates the ratio of PCA3 RNA molecules to PSA RNA molecules (PCA3 
Score) in post digital rectal exam (DRE) first catch male urine specimens. The PROGENSA 
PCA3 Assay is indicated for use in conjunction with other patient information to aid in the 
decision for repeat biopsy in men 50 years of age or older who have had one or more previous 
negative prostate biopsies and for whom a repeat biopsy would be recommended by a urologist 
based on current standard of care, before consideration of PROGENSA PCA3 Assay results. 

A PCA3 Score <25 is associated with a decreased likelihood of a positive biopsy. Prostatic biopsy 
is required for diagnosis of cancer. 

We are pleased to inform you that the PMA is approved. You may begin commercial distribution 
of the device in accordance with the conditions of approval described below. 

The sale and distribution of this device are restricted to prescription use in accordance with 21 
CFR 801.109 and under section 515(d)(l)(B)(ii) of the Federal Food, Drug, and Cosmetic Act (the 
act). The device is further restricted under section 515(d)(l)(B)(ii) of the act insofar as the labeling 
must specify the specific training or experience practitioners need in order to use the device. FDA 
has determined that these restrictions on sale and distribution are necessary to provide reasonable 
assurance of the safety and effectiveness of the device. Your device is therefore a restricted device 
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subject to the requirements in sections 502(q) and (r) of the act, in addition to the many other FDA 
requirements governing the manufacture, distribution, and marketing of devices. 

Expiration dating for this device has been established and approved at (a) 18 months for the 
Amplification Reagents (PCA3 and PSA), Probe Reagents (PCA3 and PSA), PCA3/PSA Enzyme 
Reagent, Calibrators (PCA3 and PSA), and Controls (PCA3 and PSA), when stored at 2-8°C, (b) 
18 months for the PCA3/PSA Amplification Reconstitution Solution, PCA3/PSA Probe 
Reconstitution Solution, PCA3/PSA Enzyme Reconstitution Solution, and PCA3/PSA Selection 
Reagent, when stored at 2-30 p C, (c) 16 months for the Target Capture Reagents (PCA3 and PSA), 
when stored at 15-30°C, (d) 24 months for the APTIMA Assay Fluids (Oil Reagent, Wash Solution 
and Buffer for Deactivation Fluid), when stored at 15-30°C, and (e) 20 months for the Urine 
transportation kit, when stored at 28°±2°C. This is to advise you that the protocol you used to 
establish this expiration dating is considered an approved protocol for the puipose of extending the 
expiration dating as provided by 21 CFR 81439(a)(7). 

Continued approval of this PMA is contingent upon the submission of periodic reports, required 
under 21 CFR 814.84, at intervals of one year (unless otherwise specified) from the date of 
approval of the original PMA. Two copies of this report, identified as " Annual Report " (please use 
this title even if the specified interval is more frequent than one year) and bearing the applicable 
PMA reference number, should be submitted to the address below. The Annual Report should 
indicate the beginning and ending date of the period covered by the report and should include the 
information required by 21 CFR 814.84. 

In addition to the above, and in order to provide continued reasonable assurance of the safety and 
effectiveness of the device, the Annual Report must include, separately for each model number (if 
applicable), the number of devices sold and distributed during the reporting period, including those 
distributed to distributors. The distribution data will serve as a denominator and provide necessary 
context for FDA to ascertain the frequency and prevalence of adverse events, as FDA evaluates the 
continued safety and effectiveness of the device. 

You have agreed that all advertisements and other descriptive printed material issued by the 
applicant or distributor with respect to the device shall include a statement of the intended uses of 
the device and relevant warnings shown below. 

Black Box Warning: The PROGENSA PCA3 Assay should not be used for men with 
atypical small acinar proliferation (ASAP) on their most recent biopsy. Men with ASAP on 
their most recent biopsy should be treated in accordance with current medical guidelines. 

Warning: The Clinical Study only included men who were recommended by urologists for 
repeat biopsy. Therefore, the performance of the PROGENSA PCA3 Assay has not been 
established in men for whom a repeat biopsy was not already recommended. 

Before making any change affecting the safety or effectiveness of the device, you must submit a 
PMA supplement or an alternate submission (30-day notice) in accordance with 21 CFR 814.39. 
All PMA supplements and alternate submissions (30-day notice) must comply with the applicable 
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requirements in 21 CFR 81439. For more information, please refer to the FDA guidance 

document entitled, "Modifications to Devices Subject to Premarket Approval (PMA) - The PMA 

Supplement Decision-Making Process" 

(wvw.fda.gov/MedicalDevices/Pevfc^ 

tm). 

You are reminded that many FDA requirements govern the manufacture, distribution, and 
marketing of devices. For example, in accordance with the Medical Device Reporting (MDR) 
regulation, 21 CFR 803.50 and 21 CFR 803.52, you are required to report adverse events for this 
device. Manufacturers of medical devices, including in vitro diagnostic devices, are required to 
report to FDA no later than 30 calendar days after the day they receive or otherwise becomes aware 
of information, from any source, that reasonably suggests that one of their marketed devices: 

1 . May have caused or contributed to a death or serious injury; or 

2. Has malfunctioned and such device or similar device marketed by the manufacturer 
would be likely to cause or contribute to a death or serious injury if the malfunction 
were to recur. 

Additional information on MDR, including how, when, and where to report, is available at 
www.fda.gov/MedicalDevices/Safetv/ReportaProblem/default.htm . 

In accordance with the recall requirements specified in 21 CFR 806.10, you are required to submit 
a written report to FDA of any correction or removal of this device initiated by you to: (1) reduce a 
risk to health posed by the device; or (2) remedy a violation of the act caused by the device which 
may present a risk to health, with certain exceptions specified in 21 CFR 806.10(a)(2). Additional 
information on recalls is available at www.fda.gov/Safetv/Recalls/IndustrvGuidance/default.htm . 

CDRH does not evaluate information related to contract liability warranties. We remind you; 
however, that device labeling must be truthful and not misleading, CDRH will notify the public of 
its decision to approve your PMA by making available, among other information, a summary of the 
safety and effectiveness data upon which the approval is based. The information can be found on 
the FDA CDRH Internet HomePage located at 

www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/DeviceApprovalsandClearances/P 
MAApprovals/default.htm . Written requests for this information can also be made to the Food and 
Drug Administration, Dockets Management Branch, (HFA-305), 5630 Fishers Lane, Rm. 1061, 
Rockville, MD 20852. The written request should include the PMA number or docket number. 
Within 30 days from the date that this information is placed on the Internet, any interested person 
may seek review of this decision by submitting a petition for review under section 515(g) of the act 
and requesting either a hearing or review by an independent advisory committee, FDA may, for 
good cause, extend this 30-day filing period. 

Failure to comply with any post-approval requirement constitutes a ground for withdrawal of 
approval of a PMA. The introduction or delivery for introduction into interstate commerce of a 
device that is not in compliance with its conditions of approval is a violation of law. 
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You are reminded that, as soon as possible and before commercial distribution of your device, you 
must submit an amendment to this PMA submission with copies of all approved labeling in final 
printed form. Final printed labeling that is identical to the labeling approved in draft form will not 
routinely be reviewed by FDA staff when accompanied by a cover letter stating that the final 
printed labeling is identical to the labeling approved in draft form. If the final printed labeling is 
not identical, any changes from the final draft labeling should be highlighted and explained in the 



All required documents should be submitted in triplicate, unless otherwise specified, to the address 

below and should reference the above PMA number to facilitate processing. One of those three 

copies may be an electronic copy (eCopy), in an electronic format that FDA can process, review 

and archive (general information: 

http://www.fda.gov/MedicalDevices/De 

marketSubmissions/ucml 34508.htm ; clinical and statistical data: 

htto://www.fda.gov/Medi^ 

marketSubmissions/ucml 36377.htm) 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
PMA Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

If you have any questions concerning this approval order, please contact Nisar Pampori at 301 -796- 



amendment. 



6144. 



Sincerely yours, 




r<y* Maria M.Chan,, Ph.D. 

Director, Division of Immunology and Hematology Devices 
Office of In Vitro Diagnostic Device Evaluation and Safety 
Center for Devices and Radiological Health 



Exhibit 15 




Chesapeake Research Review, Inc. 



Providing Human Research Protections Services 
IRB Services • Consultation • Education 
7063 Columbia Gateway Drive, Suite 110 
Columbia, MD 21046-3403 
410.884.2900 



PROTOCOL APPROVAL 



DATE: 



31 Jul 2009 



TO: 



Meenal Patel 

Clinical Trial Manager, Gen-Probe, Inc 



FROM 



April Bost, CCRC 

Project Coordinator, Chesapeake IRB 



RE: 



Initial Review of Gen-Probe Protocol 2009PCA301 -Enroll, Clinical Evaluation 
of the PROGENSA™ PCA3 Assay in Men With a Previous Negative Biopsy 
Result - Enrollment and Specimen Collection (Pro00003247) 



Thank you for selecting Chesapeake IRB to provide oversight for your research project. The IRB has 
reviewed the following: 

• Protocol 2009PCA301-Enroll (Dated July 8, 2009). 

• PCA3 IDE Letter (Dated July 17, 2009). 

• PCA3 Non Invasive Device Letter (Dated July 1 7, 2009). 

• Informed Consent and Authorization Form. 

• Device Information for PROGENSA® PCA3 (501826 Revl, Dated 2009-05). 

• PCA3 SUBJECT SCREENING QUESTIONNAIRE 

The IRB approved the above referenced protocol on 24 Jul 2009. The IRB Approved Informed Consent 
and Authorization form template (CRRI v.072909) is electronically available on your workspace. 

Please Note: Each Principal Investigator will receive a separate IRB Approval notice allowing them to 
conduct the study. 

IRB Approval for the protocol expires on 24 Jul 2010 unless re-approved by the IRB. A Continuing 
Review reminder will be sent prior to your expiration date. 

Please review the Terms of IRB Oversight by accessing CIRBF M ( www.cirbi.nert . Log on to your 
homepage ("My Home") and select the "Reference Materials" tab for IRB requirements and guidance. A 
copy of the most recent IRB roster is also available under "Reference Materials". 

If you have any questions or concerns, please use the Contact IRB activity on your workspace. We look 
forward to continuing to work with you on this project. 
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SEP 1 7 2010 





Alan Maderazo, Ph.D., RAC 
Associate Director, Regulatory Affairs 
Gen-Probe Incorporated 



2MJ& 



10210 Genetic center Drive 
San Diego, CA 92121-4362 



Re: 



PI 00033 



SEP 



!Q 



PROGENSA® PC A3 Assay 
Filed: August 10,2010 

Dear Dr. Maderazo: 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration 
(FDA) has completed an initial review of your premarket approval application (PMA) 
supplement. We are pleased to inform you that we have made a threshold determination that the 
PMA supplement is sufficiently complete to permit a substantive review and is, therefore, 
suitable for filing. The filing date is August 10, 2010, which is the date of CDRH receipt of the 
PMA supplement. 

Please be advised that the decision to file the PMA does not imply that either an in-depth 
evaluation of the safety and effectiveness of the device has been performed or a decision about 
the approvability of the application has been made. Rather, it represents a decision by CDRH 
that the application is sufficiently complete to begin the substantive review process. Further 
review of your application may result in deficiencies which will be communicated to you. 

Following receipt of a filing letter, an applicant is required by 21 CFR 814.20(e) to update its 
pending PMA supplement 3 months after the filing date with new safety and effectiveness 
information learned about the device from ongoing or completed studies when the information 
may reasonably affect an evaluation of the safety or effectiveness of the device or that may 
reasonably affect the statement of contraindications, warnings, precautions and adverse reactions 
in the draft labeling. 

This updated reporting is limited to studies sponsored by the applicant or to which the applicant 
has reasonable access. The update report should be consistent with the data reporting provisions 
of the protocol. Please submit clinical updates in three copies as an amendment to the PMA 
supplement and include the FDA reference number assigned to the PMA supplement. 



The PMA cannot be approved until FDA has determined that the manufacturing facilities, 
methods and controls comply with the conditions set forth in your application and the applicable 
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requirements of the Quality System Regulation (21 CFR Part 820). If you have not already done 
so, please notify CDRH as soon as possible in the form of an amendment to the PMA if there 
will be a delay in setting up your manufacturing facility for production of the device, and provide 
the expected date that the facility will be prepared for an FDA inspection. If you have any 
questions regarding the status of your Quality System inspection please contact the Office of 
Compliance at (301) 796-5815, or your District Office. 

A meeting of the Immunology Panel will be held at which your PMA supplement will be 
reviewed. You will be notified of the location and date of this meeting. Any additional 
information to be included in your PMA supplement should be submitted in the form of a PMA 
supplement amendment and be received by FDA at least 8 weeks in advance of the scheduled 
advisory panel meeting in order for FDA and the panel members to have adequate time to review 
the new information. Information received by CDRH less than 8 weeks in advance of a 
scheduled advisory panel meeting will not be considered orreviewed at the meeting and may 
delay consideration of vour PMA supplement until a subsequent advisory panel meeting . 

For your information, there is an industry representative on this FDA advisory panel whose 
name, address and telephone number you can obtain by contacting the Committee Management 
Staff at (301) 796-5964. CDRH believes that industry representatives will be better prepared to 
participate in panel discussions if they have been provided with at least a copy of the Summary of 
Safety and Effectiveness Data for review prior to the panel meeting. In accordance with 21 CFR 
14.86(b), all panel members are subject to all rules and regulations adopted by FDA and the 
committee; therefore, even though the industry representatives usually are not given access to 
trade secret and confidential, commercial information, they are bound to protect the 
confidentiality of documents that would be sent to them in preparation for panel review of a 
PMA. If you would like the industry representative to have access to any portion of your PMA, 
including the Summary of Safety and Effectiveness Data, please provide a copy to FDA for that 
purpose. Clearly identify the submission as a purged copy intended for review by the industry 
representative. Review of your PMA will not be prejudiced if you elect not to provide 
information for industry representative review. 

All correspondence regarding this PMA supplement should be submitted in six (6) copies in the 
form of a PMA supplement amendment. Please address all submissions to: 

U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
PMA Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
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If you have any questions regarding this letter, please contact Dai J. Li, MD, Ph.D. at 301-796- 
6174. 

Sincerely yours, 

cA&* — / 



Maria M. Chan, Ph.D. 
Director 

Division of Hematology and Immunology Devices 
Office of In Vitro Diagnostic Device Evaluation and 
Safety 

Center for Devices and Radiological Health 
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06/22/09 

\J \JI Z*Z_r \J y 


6/22/09 


fr pn-PrnHp 


FDA 


rVim m pntQ 


06/15/09 




FDA 

X I/A 


Cren-Prohe 

VJ vll 1 1 Ul/W 


Ivvj LJl/llov- 


06/12/09 

v/v// 1 \jy 


6/12/09 


f-rPn-PrnKf* 

VJ vl 1 17 1 UUV 


FDA 


fAm rri pri tc 

V/ \Jl l till Cd 1 lO 


06/1 1 /09 

\J\JI l lf\Jy 




VJ CJ l x 1 UUv 


FDA 


T*plpnViAT*p pall 

X VlvfJllUllV vull 


06/02/09 




f"? pn -T^iviKp 
VJ Cll I 1 uuc 


FDA 


Uiilldll 


05/27/09 




FDA 


frpn-PrriHp 
vJCJr^JTJ UUv 


i pcti txn c 
V^UwDliv/llo. 


0S/1 5/09 




FDA 


frPn-PrnKp 
VJwi JTi Uuv 


. V^UvOUUild 


05/06/09 




FDA 


frPn-Prortp 

VJvll JTlVJUv 


Fmail 

xJlLLCU.1 


05/06/09 




Cten-ProHe 

VJ vll X 1 V/Uv 


FDA 


Fmail 


05/05/09 


5/05/09 


CI en -Probe 


FDA 


A^iorimpnt nf npw nrp-TDP nnmlvr TOOO^ 1 ft 

^.OiJlgtmivlll \JL llwW j-fl v IL/ij llUlllUvI lu7vjlv 


05/04/09 




FDA 


(ren-Prone 

VJ vll J 1 UUv 


Document nadcniip <;pnt 

Jl> VJ v Lll 1 Ivl 1|- JJAV^tl^V dVllt 


05/01/09 


5/01/09 


O pn -Prone 

VJ Vll I 1 vWC 


FDA 


Fniai t 

XJlliCUI 


04/27/09 




fipn-Prohe 

VJ vll 1 1 V/L/v 


FDA 


Drvpiimptit Qpnt 

!-/ Uv vlillvlll OVlll 


04/27/09 




fipn-Prnhp 

vlvil XlVJtJS 


FDA 


Xwllidll 


04/24/09 

\/~i \j y 




FDA 


{"ren-Prone 

VIWI f 1 UUv 


Fmail 
Xwiiiaii 


04/17/09 

\J~l III \jy 




f"5 en -Prone 


FDA 


Fmail 

Jwllluii 


04/13/09 




FDA 


Gen-Prone 

VJ&ll I 1 uuc 


Pmail 
Xwiiian 


04/03/09 




Cten-Prnhft 

VJvll 1 J VJUv 


FDA 


Fmail 


04/01/09 




FDA 


Gen-Probe 


E-mail r ~ 


03/2609 




Gen-Probe 


FDA 


E-mail 


03/05/09 




FDA 


Gen-Probe 


E-mail 


02/26/09 








Teleconference - FDA and Gen-Probe 


11/26/08 


12/05/08 


Gen-Probe 


FDA 


Document sent 


11/26/08 


fi.i-T ... — -,r 


Gen-Probe 


FDA 


Fax 


11/24/08 




FDA 


Gen-Probe 


Email 


10/30/08 




Gen-Probe 


Gen-Probe 


Email 


10/14/08 




: Gen-Probe 


Geri-Probe 


Email 


10/10/08 


10/16/08 ' 


Gen-Probe 


FDA 


Letter 


10/10/08 


10/10/08 


Gen-Probe 


FDA 


Fax 
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Date 


Milestone 


08/09/10 


Submit PMA to FDA 


08/10/10 


FDA reference number assigned to PMA; P100033 


08/24/10 


Formal letter received which assigned the PMA reference number (P100033) 


09/17/10 


Receipt of PMA filing memo 


09/22/10 


Receipt of QS Deficiency Letter 


10/12/10 


Initiation of BIMO inspection at first site 


10/13/10 


Initiation of BIMO inspection at testing site 


10/18/10 


Completion of BIMO inspection at testing site 


10/20/10 


Completion of BIMO inspection at collection site 


10/22/10 


Submit PMA Amendment 1 • 


11/08/10 


Submit PMA Amendment 2 


11/29/10 


Initiation of BIMO inspection at Sponsor site (GP) 


11/29/10 


FDA issues Major Deficiency Letter (stops FDA review clock) 


12/02/10 


Completion of BIMO inspection at Sponsor site (GP) 


12/06/10 


Receipt of official Major Deficiency Letter via mail 


12/06/10 


FDA issues second QS Deficiency Letter 


12/08/10 


Initiation of BIMO inspection at collection site 
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* ■ '4 


Milestone . 


12/10/10 


Receipt of second QS Deficiency Letter (draft provided electronically by reviewer) 


12/14/10 


Completion of BIMO inspection at collection site 


12/14/10 


Completion of all BIMO inspections 


12/27/10 


Receipt of official second QS Deficiency Letter via fax 


01/04/11 


Receipt of official second QS Deficiency Letter via mail 


01/21/11 


FDA accepts all responses to second QS Deficiency Letter 


01/24/11 


Submit PMA Amendment 3 


02/02/11 


FDA teleconference to discuss issues that will be presented at Feb 11, 2011 meeting 


02/11/11 


Face-to-face meeting with FDA 


03/08/11 


Initiation of pre-approval inspection 


03/10/11 


First set of MDL responses sent to FDA (Batch #1) 


03/18/11 


PAI completed 


04/01/11 


Second set of MDL responses sent to FDA (Batch #2) 


04/07/11 


Third set of MDL responses sent to FDA (Batch #3) 


04/19/20 


Kick-Off meeting 


04/21/11 


Fourth set of MDL responses sent to FDA (Batch #4) 


05/03/11 


Confirmed with FDA that advisory panel date is Sept 29, 2011 
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Date • 


;! ; ' Milestone 

''V: ■ 


05/13/11 


Submit PMA Amendment 4 


05/20/11 


Fifth set of MDL responses sent to FDA (Batch #5) 


05/31/11 


Sixth (final) set of MDL responses sent to FDA (Batch #6) 


06/10/11 


Mini-Mock of Panel Meeting 


06/14/11 


FDA confirms new panel date: Oct 14, 2011 


07/13/11 


Mock #1 of Panel Meeting 


08/04/11 


Mock #2 of Panel Meeting 


08/10/11 


Submit PMA Amendment 5 


08/19/11 


Federal Register Notice of Advisory Panel Meeting • Oct 14, 2011 


08/23/11 


Batch #7 responses sent to FDA 


08/24/11 


FDA postpones Advisory Panel Meeting 


09/02/11 


Batch #8 responses sent to FDA 


09/07/11 


Federal Register Notice of Advisory Panel Meeting Postponement 


09/11/11 


Batch #9 responses sent to FDA-Final set of MDL responses 


09/21/11 


FDA teleconference 


10/07/11 


Submit PMA Amendment 6 


10/11/11 


PMA Amendment 6 filed (re-starts the clock) 
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Date 


; • . ,. : tj> , ■■ ' 


10/14/11 


FDA teleconference to discuss Batch #7 feedback 


11/04/11 


FDA notifies GP that a panel meeting is not required for the PMA 


12/19/11 


Receipt of the Approvable letter 


01/24/12 


Final labeling submitted to FDA via email. 


01/25/12 


Submit PMA Amendment 7 


02/15/12 


PMA Approval 



